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valuable tool 


in biliary trac 


In biliary tract surgery, hydrocholeresis 
with Decholin and Decholin Sodium _ 
enhances results. The greatly augmented , 
flow (100 to 200% increase) of thin, 
free-flowing “therapeutic” bile produced, = 
lessens the incidence of postoperative —se<c= 
difficulties. This postoperative flushing | / 

of the intrahepatic and extrahepatic 

biliary passages removes thickened bile, 
mucus plugs, small stones, clots and 
debris—and appears to obviate the postchole- 
cystectomy syndrome in many cases. 


For prompt and intensive hydrocholeresis, inject 
5 to 10 cc. Decholin Sodium intravenously once daily 
for three days. This is then followed by a 


one-month course of Dechotin Tablets. Decholin (brand of dehydrocholic acid) 


and Decholin Sodium (brand of 
sodium dehydrocholate), trademarks reg. 


DECHOLIN @ 
DECHOLIN SODIUM 


\) AMES company, INC * ELKHART, INDIANA 
Ames Company of Canada, Ltd., Toronto 
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Presi Antidote for 
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Blood pressure unobtainable 


Mix Levophed infusion 30 drops /min, 
500 cc. whole blood Levophed 
500 cc. (2 mg. per liter stony. 
1250 ce. dextrose $00 ce. whole bod 


500 cc. plasma 
100 drops. 1000 9 5% dextrose 


BRAND OF LEVO-ARTERENOL (NOR-EPINEPHRINE) 


Clinical experience with Levophed has demonstrated SUPPLIED: Levophed solution 1:1000 in ampuls 
the dramatic, often life-saving action of the drug. of 4 cc. (boxes of 10), to be administered in 
1000 cc. of infusion fluid. 

Levophed is indicated for the elevation and main- Write for pamphlet giving a detailed 
tenance of blood pressure during all stages of shock, discussion of clinical experience with 
including profound, advanced, prolonged and so- Levophed and its manner of use. 
called “irreversible” shock, as well as other acute 

hypotensive states associated with surgical and non- 


surgical trauma, hemorrhage, disease and central VN irittiot 


vasomotor d epressi on. New Yorw 18, N.Y. Winosor, ONT. 


Levophed, trademark reg. U. S. & Canada 
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Editorial 


AND ADVANTAGE OF RecTAL EXAMINATION IN GyNnecoLocy . . Robert J. Lowrie 


Original Articles 


PrRocTOLoGic MANIFESTATIONS OF CARCINOMA OF THE PROSTATE . ' 
Raymond J. Jackman and James R. Andeveon 


A review of twenty-seven cases of carcinoma of the prostate which had invaded the wall of the rectum demon- 
strating considerable confusion which can and does arise with respect to the diagnosis. 

OLEOGRANULOMAS OF THE RectuM. FoLttowinc RectTAt INsTILLATION OF PETROLATUM OR 
OINTMENTS CONTAINING PETROLATUM . David A. Susnow 
Presentation of six cases of rectal oleogranulomas which followed the rectal instillation of either petrolatum or 
preparations containing petrolatum at the conclusion of surgery for anorectal conditions. 

SIGNIFICANCE OF UTERINE BLEEDING IN EARLY PREGNANCY . . Alex Culiner 


Discussion of the various causes of uterine bleeding in early pregnancy. The author shows that in many instances 
bleeding does not necessarily lead to abortion. In fact, the writer concludes that because of the large number of 
women who despite bleeding in early pregnancy continue with their pregnancies undisturbed it must be accepted 
that such bleeding is frequently a normal phenomenon or a minor variation from the normal. 


RupTURED ADNEXAL ABSCESS WITH GENERALIZED PERITONITIS 
Paul Pedowitz and B. 


Diagnosis and treatment of ruptured adnexal abscess with generalized peritonitis, with an analysis of thirty-five 
cases. 


FuRTHER SIMPLIFYING INTESTINAL INTUBATION. AN In Vivo AND In Vitro Stupy ._. 
Meyer O. Cantor and Everett R. Phelps 
A further simplification of the intestinal decompression tube is described with its advantages. 
Detay IN Diacnosis oF CARCINOMA OF THE STOMACH. AN ANALYsIs OF 104 Cases 
David B. Gray and Grant E. Ward 
The authors conclude that carcinoma of the stomach is usually a slowly growing disease, and enumerate methods 
of making an early diagnosis. 
SuRVEY OF Fires AND ExpLosions In HospiTALs OF THE UNITED STATES 


Benjamin J. Ciliberti and Paul M. Wood 


The authors report a survey of sixty-nine fires and explosions occurring in operating rooms of hospitals in the 
United States. An incidence rate of eight explosions due to static will occur each year in hospitals. An outline is 
given of means to prevent fires and explosions. 
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now in parenteral form... 


BANTHINE’ | 


Brand of Methantheline Bromide 


for use when oral administration is difficult or impractical 


—when more prompt action is desired 


Banthine—a true anticholinergic drug with 
an adequate range of safety—is now made 
available to the medical profession in par- 
enteral form, for use intravenously or in- 
tramuscularly in those conditions charac- 
terized by nausea and vomiting, when oral 
medication cannot be retained and when a 
prompt action is desirable. 


Through its anticholinergic effects, Ban- 
thine inhibits excess vagal stimulation and 
controls hypermotility. 


PHARMACY 


Bromide 


~* 


In Peptic Ulcer—the value of the oral form of 
Banthine is now well established. However, 
edema in the ulcer area may indicate parenteral 
Banthine until the healing processes have re- 
duced the edema. 


In Pancreatitis—it has been found that par- 
enieral Banthine relieves pain, effects a fall in 
blood amylase and produces a general improve- 
ment in the patient’s condition. 


In Visceral Spasm—it inhibits motility of the 
gastrointestinal and urinary tracts. 


Parenteral BANTHINE is supplied in serum- 
type ampuls containing 50 mg. of Banthine powder. 
Adult dosage is generally the same as with Ban- 
thine tablets. 
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CHEMISTRY 


The American Journal of Surgery 


Reg. U. S. Pat. Off., Nov. 3. 1936 
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The diagnosis of and proper selection of patients for disc surgery. Myelography is generally confirmatory and aids 
in localization. Spinal fusion may be mandatory in low back instability associated with disc herniation. Technic 
of operation. 


ANTITHROMBIN TITER IN PANCREATIC Cyst. 
Irving Innerfield, Alfred W. 


Study of eighty control patients with abdominal diseases likely to be confused with pancreatic cyst. 


PLASMA PREPARATION SIMPLIFIED FOR SURGICAL Usk 
I. M. Tarlov, P. S. ene R. De wud A Mash 
Description of a method of plasma preparation simplified for surgical use. 
New APPROACH TO THE PROBLEM OF PosTOPERATIVE PAIN 


Alfred H. and H. E. Shaftel 


Description of and results obtained with efocaine, a prolonged acting aqueous local anesthetic used in a series of 
100 surgical cases. 


Obstetric Clinic 


Venous THROMBOSIS AND PULMONARY EMBOLISM 


Charles A. Gordon, Alexander H. Rosenthal and Jomes L. oO’ Leory 


Presentation of obstetric case histories of maternal deaths due to venous thrombosis and pulmonary embolism, with 
pertinent questions concerning the management of the cases and the answers to these queries. 


Practical Surgical Suggestions 


RECURRENT INDIRECT HERNIA. FALLACY OF PURSE-’STRINGING THE NECK OF THE SAC As A 
PossistE Etiotocic Facror .... . . Francis S. Gerbasi 


PHRENEMPHRAXIS FOR THE CONTROL OF HEMATEMESIS IN INCARCERATED HIATAL HERNIA . 


Paul M. Walstad and Everett Carlson 


SIMPLIFIED Metuop OF BANDAGING THE FINGERS WITH THE Use oF A 2 or 3 INCH CIRCULAR 
Gauze Dressinc. . ....... . . . J. Winslow Smith 
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B-P RIB-BACK 


Mow Qa 


It is the hallmark of a fine surgical blade by any 
standard, reflecting infinite capacity for attention 
to every detail of quality production. 
This means... uniform sharpness resulting in 


maximum cutting performance for the surgeon... 


B-P blades are now wrapped 
without oil in a chemical, i i of i 
reduction of time-consuming delays for the 
wiping is necessary before 
in an opened package may entire surgical team ...an investment in economy 
be rewrapped-—still pro- 
tected against corrosion. 


for the budget-wise P. A. 


Ask your dealer 


BARD-PARKER COMPANY, INC. 
Danbury, Connecticut 
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OriGINAL Cover FOR INTESTINAL Forceps. . . . Alfred Hurwitz 


HoLper FOR WANGENSTEEN SucTION TuBes . . . . . . Frank Ciampa 


Bookshelf Browsing 


OBSERVATIONS ON MepicaAL EDUCATION BY A TEACHER OF Mepicine ._._Isidore Cohn 


Case Reports 


RESECTION OF PHARYNGEAL DIVERTICULUM WITH SPONTANEOUS DEVELOPMENT OF TENSION 
PNEUMOPERITONEUM. . . . . Frank D. Conole and Alexander A. D’ Angelo 


A case history of successful resection of a pharyngeal diverticulum which was complicated by spontaneous de- 
velopment of a tension pneumoperitoneum. 


Ewinc’s TuMor OccurRING AT THE AGE OF SEVEN MonTHS. . 
Earnest B. Carpenter and Arthur A. Kirk 


A case of probable Ewing's tumor of the tibia is presented with first symptoms occurring at seven months of age. 


SARCOMA OF THE Testis . Lewis E. Schottenfeld, David M. Grayzel and Arnold J. Trattler 


A review of the literature of tumors of the testis and testicular tunics is given, with a case report of myosarcoma 
of the testis and a brief discussion of the lymphatics of the testis and testicular tunics. 


PRIMARY CARCINOMA OF THE FALLOPIAN Tuse . R. J. Carpenter, Jr. and W. J. Jameson 


An interesting report of five cases of primary cancer of the fallopian tube. 


RHABDOMYOSARCOMA AND ADENOCARCINOMA IN THE SAME Uterus. . . . 
Calder B. Clay, Raymond L. Evans and John W. Snyder 


Report of a case of rhabdomyosarcoma and adenocarcinoma of the corpus uteri, a rare condition, and a review of 
the literature on this subject. 


ConGENITAL ATRESIA OF THE SiIGMOID . . . . Mark E. Gann and Elmer Hoffman 


The authors present a review of atresias of the colon and the treatment, and report a case successfully treated, 
apparently the third recorded in the literature. 


HEMATOTRACHELOS.. ........ . . . Florence Brent 


An interesting and very unusual case report of hematotrachelos in which the diagnosis was not made until after 
operation. 


Advertising Index on 3rd Cover 


571 
572 


Change of address must reach us one month preceding month of issue. 


573 
580 
584 
589 
595 
600 
605 
: 
610 


To Minimize Emotional Trauma... 
A Rapid and Bland Induction 


VINETHENE®, administered by the simple and convenient open-drop 
technic, induces anesthesia swiftly and not unpleasantly. Recovery is 
rapid and the after-effects are minimal. 


VINETHENE is a particularly suitable anesthetic: 


for inducing anesthesia prior to use of ethyl ether for maintenance... 
for short operative procedures ... 
for complementing agents such as nitrous oxide and ethylene. 


Literature on request. 


VINETHENE 


(Vinyl! Ether for Anesthesia U.S. P. Merck) 
AN INHALATION ANESTHETIC FOR SHORT OPERATIVE PROCEDURES 


COUNCIL eS ACCEPTED 
MERCK & CO., INC. 


Manufacturing Chemists 
VinETHENE is a registered trade-mark i 
of Merck & Co., Inc. = RAHWAY, NEW JERSEY 
tn Canada: MERCK & CO. Limited—Montreal 
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greater 
carbohydrate 


alimentation... 


prescribe 


io Jrave 


(INVERT SUGAR) 


for twice the calorves of 5% Dextrose 
in equal infusion time 


with no increase in fluid volume 
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10% Jravert, sowrons 


(INVERT SUGAR) 


—the first major improvement in parenteral 


carbohydrate therapy since dextrose 


e Provide twice as many calories as 5% dextrose 


e In equal infusion time 


e With no increase in fluid volume or vein damage 


Until recently, the limited rate of dextrose 
utilization has made it impractical to administer 
adequate carbohydrate for many patients. 

New Travert Solutions help overcome 


Travert Solutions are prepared this difficulty. 
Travert Solutions are utilized more rapidly 
and are composed of equal parts of 
Selene (deneeeey end at similar or at greater rates of infusion 
p-fructose (levulose) than dextrose. A liter of 10% Travert Solution 
(400 calories) requires no more time 
for administration than a liter of 5% dextrose 
(200 calories)— yet the patient gets 


twice as many calories! 


10% Travert Solutions are available in water 
or saline in 150 cc., 500 cc., 1000 cc. sizes. 
For the treatment of potassium deficiency, 
10% Travert Solutions with 0.3% potas- 
sium chloride are also available in 1000 cc. 


containers. 


Recribe Travert 


ae to provide nutriment quickly 
Travert 0% 
to spare protein 
, by minimizing protein catabolism 


l. 
3. to help maintain hepatic function 
4. 


to inhibit ketosis 


Travert is a trademark of 


products of 
BAXTER LABORATORIES, INC. 


BAXTER LABORATORIES, INC. 


Morton Grove, Illinois * Cleveland, Mississippi 


DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


GENERAL OFFICES « EVANSTON, ILLINOIS 
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For this critical 
ligation 
“‘timed-absorption” 
surgical gut 
sutures 

will not digest 
prematurely 


In ligating the cystic duct, the skill of the 
surgeon must be supported by a dependable 
ligature which will not digest prematurely. 
By an exclusive improved process, D & G 
“timed-absorption” surgical gut is accurately 
tanned in graded degrees from the outer sur- 
face inward to assure a logical digestion rate. 
Maximum resistance to digestion is assured 
during the critical first 4 days when there is 
least fibrosis. As fibrosis develops and the 
need for artificial support lessens, the rate of 
timed-absorption increases. 


90 hours vs. 30 hours 


Comparison of D & G “timed-absorption” medium chromic 
surgical gut suture, size O, with non timed-absorption medium 
chromic surgical gut suture, size O. Weights are suspended from 
each in trypsin solution. The weight is held suspended by 
“timed-absorption” surgical gut up to go hours. The non timed- 
absorption chromic surgical gut suture has begun to digest and 
breaks under the strain of the weight by 30 hours. (In human 
tissue all chromic sutures are digested more slowly, but the 
tatio between the two types remains the same.) 


D & G surgical gut sutures have a special 
matte finish so that knots hold securely. 


Davis & Geck non timed - absorption 
timed- absorption chromic sutures Geck, 120. 
A UNIT OF AMERICAN Ganamid COMPANY 
® 
57 Willoughby St. Brooklyn 1, N. Y. 


Surgeons Agree on D & G 
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Introducing RED CROSS 


ADHESIVE TAPE 


in the new 


CUT-QUICK Package 


TRADE MARK 


New convenience for 
busy doctors and nurses 


* The cover does the cutting. 


* End of tape is always free 
of roll, easy to grasp. 


Ideal for office use—and for 
doctor’s bag. 


Tight-seal container keeps 
out dirt. 

The cover does the cutting. You simply pull out 

the length you want, close the cover, and—with 


just a flick of the wrist—cut off the exact length 
of Red Cross Adhesive Tape you need. 


No connection whatever with American National Red Cross. 
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BLACK BRAIDED SLACK BRAIDED BLACK BRAIDED 
SIZE 3-0 100 Yds. | SIZE 3-0 100 Yds. SIZE 3-0 100 Yés. 


Uniformly Excellent 


because it’s uniformly even in diameter, 

uniformly high in tensile strength, uniform in 

handling and tying qualities. The unvarying BLACK BRAIDED 

uniformity of Deknatel Surgical Silk has built 

a reputation that has earned high favor with 
the surgical profession for more than 20 years. 


-— 


SIZE 3-0 100 = 


4 ‘A ime 


SURGICAL SILK 


Surgical Nylon, Cotton, Readi-Cut Surgical Silk, Minimal- 
Trauma Needles with attached Sutures, Name-On Beads. 


J. A. DEKNATEL & SON, INC., QUEENS VILLAGE 8, LONG ISLAND, NEW YORK 


11 
BLACK BRAIDED | BLACK BRAIDED BLACK BRAIDED 
SIZE 3-0 100 Yds. SIZE 3-0 100 Yds. SIZE 3-0 100 Yds. 
BLACK BRAIDED BLACK BRAIDED 4 BLACK DRAIDED fi BLACK BRAISED 
SIZE 3-0 100 Yds. SIZE 3-0 100 Yas. SIZE 3-0 100 Yds. SiZE3-0 100 Yds. 
( BLACK BRAIDED 
‘ SEE SERV AGES. 
S 
BLACK BRAIDED BLACK B 
SIZE 3-0 100 Yds. SIZE3-0 1( 
SIZE 3-0 100 Yds. 
3-0 100 ves. SIZE 3-0 100 Yds. |) 
| J. ADEKSATEL & SON J. A.DEKNATEL & SON 
ADEKNATEL & SON J. A.DEKNATEL & SON i QUEENS 
| 


in lobar pneumonia: The prompt response to Terramycin 


therapy in lobar pneumonia is consistent 


with results obtained in primary atypical 
pneumonia, bronchopneumonia and many 
other infections of the respiratory tract. 
In a typical series of pediatric cases, ; 
Terramycin-treated, “temperatures 
returned to normal in 24 to 48 hours 
after therapy was begun. The clinical 
appearance of marked improvement took 
place during the same period.” 


Potterfield, T. G., and Starkweather, G. A.: 
J. Philadelphia General Hosp. 2:6 (Jan.) 1951 


ANTIBIOTIC DIVISION 


hee 


Terramycin is also indicated in a wide range of 
| 

GRAM-POSITIVE BACTERIAL INFECTIONS 
Lobar pneumonia * Mixed bacterial pneumonias 
Bacteremia and septicemia 
Acute follicular tonsillitis 
Septic sore throat * Pharyngitis 
Acute and chronic otitis media 
Acute bronchitis * Laryngotracheitis 
Tracheobronchitis * Sinusitis 
Chronic bronchiectasis 
Pulmonary infections associated 
with pancreatic insufficiency 
Scarlet fever * Urinary tract infections 
Acute and subacute purulent conjunctivitis 
Acute catarrhal conjunctivitis 
Chronic blepharoconjunctivitis 
not involving the meibomian gland 
Abscesses * Cellulitis 
Furunculosis Impetigo 
Infections secondary to Acne vulgaris 
Erysipelas Peritonitis 


GRAM-NEGATIVE BACTERIAL INFECTIONS 
Gonorrhea Brucellosis 
Bacteremia and septicemia 
Friedlinder’s pneumonia 
Mixed bacterial pneumonias 


Pertussis * Diffuse bronchopneumonia 


Post-partum endometritis + Granuloma inguinale 
Dysentery * Urinary tract infections 

Respiratory tract infections 

ELIXIR Cellulitis Peritonitis Tularemia 

ORAL DROPS 


Available as 


CAPSULES 


SpPIROCHETAL INFECTIONS 
INTRAVENOUS Syphilis * Yaws * Vincent’s infection 
OPHTHALMIC 


RICKETTSIAL INFECTIONS 
OINTMENT 


Epidemic typhus * Murine typhus 
Scrub typhus Rickettsialpox 
Q fever * Rocky Mountain spotted fever 


OPHTHALMIC 
SOLUTION 


ViraAL INFECTIONS 
Primary atypical pneumonia (virus pneumonia) 
Lymphogranuloma venereum * Trachoma 
PrRoTOZOAL INFECTIONS 
Amebiasis 


CHAS. PFIZER & CO., INC., Brooklyn 6, N. Y. 
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THE FIRST silk thread made specifically for 


suture use and labeled “Surgeon’s Silk” was 
introduced by Gudebrod about 1900. @@ As 
specialists in the manufacturing of superior-quality 
The speedy new velocipede— 
the finest thing on wheels! threads which were widely used for suturing 
purposes, Gudebrod was already well qualified 


mann Archive. for its pioneer role in the suture field. 


produces the finest sutures \) 


— 


THE FOREMOST manufacturer of 


non-absorbable sutures, Gudebrod has pioneered 
in the development of modern suture 
materials, contributing largely to the dependable 


excellence of present-day silk, cotton 
Cadillac 60 Special Sedan— ae and nylon sutures. 
one of the finest things on 
wheels today. Courtesy of 
Division, 
eneral Motors Corporation. 
, Gudebrod is foremost with 


Champion Dermal Sutures 


Soft and pliable 


Uniformly strong and smooth 


Specially finished to prevent cracking or fraying 


No pre-treatment required 


Gurdlebrodd sux co. xe 


225 West 34th Street, New York 1, N. Y. 
PHILADELPHIA * CHICAGO * LOS ANGELES * BOSTON * DALLAS 


first and foremost name in non-absorbable sutures 


14 
| Specialization for 82 years 
A 
a Bros. SILK Co., INC. 


To prevent or 


relveve 

GASTRIC RETENTION 
ABDOMINAL DISTENTION 
URINARY RETENTION... 


By reproducing the effects of parasympathetic 
stimulation, URECHOLINE® administered orally 
or subcutaneously, prevents or relieves the 
distressing symptoms of postoperative abdom- 
inal distention or gastric retention in a large 
percentage of patients. It also has proved ex- 


tremely useful in the prevention and/or relief 
of postoperative urinary retention and in the 
treatment of chronic or functional retention. 
Complete symptomatic relief has been pro- 
duced in selected cases of megacolon. 
Literature available on request. 


URECHOLINE CHLORIDE 


(Bethanechol Chloride Merck) 
(Brand of Urethane of B-Methylcholine Chloride) 


COUNCIL # 


MERCK & CO., INc. 
Manufacturing Chemists 


RAHWAY, NEW JERSEY 
in Canada: MERCK & CO. Limited—Montreal 
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No. R7359'% 
Schwartz 
Endocervical 
Curette, 8” long 
stainless steel, 
three sizes. 


No. 7377, 
Joseph Cervical 
Knife, 
chromium- 
plated. 


Kny-Scheerer CORPORATION 


35 East 17th Street * New York 3, N. Y. 


KNY-SCHEERER presents two new instruments 
for cervical biopsy in the office or hospital . .. 
important because this measure is becoming a 
routine procedure rather than a selective 
operation. 

The JOSEPH CERVICAL KNIFE, developed 
by Morris Joseph, M.D., of Passaic, N. J., 
for cervical biopsy and for complete enuclea- 
tion of the fibro-elastic cone encasing the 
mucosa without contacting mucosa. 

The SCHWARTZ ENDOCERVICAL CURETTE, 
developed by Jerome Schwartz, M.D., of Lyn- 
brook, L. I., for circumferential biopsy of the 
endocervical canal with minimum bleeding 
and discomfort to the patient. The curette, 
available in three sizes, is rotated in the 
cervical canal and then gently pulled out, re- 
moving the entire surface. 

KNY-SCHEERER quality instruments, preci- 
sion-made for discriminating surgeons, are 
available exclusively through surgical dealers. 
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WHEN YOUR CHOICE IS SILK OR COTTON 


ETHICON’ 


high tensile strength permits the use of finer-gauge sutures 


in virtually every operative procedure. Available in 
Non-Capillary Silk, Cotton and Nylon, Ethicon textile 
sutures are easy to manipulate andtie 


economical to use — can be 


re-autoclavead for future use 
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ADMINISTRATIVE ECONOMY 


ATRALOC provides outstanding conveniences: ATRALOC effects appreciable economies: 


minimal tissue trauma — 


e minimizes needle inventories — 
needle carries single strand 


fewer sizes and varieties needed 


elonger, more useful flat area — 
needle won't turn in holder 


saves time of needle threading 
e eliminates unthreading during operation 


e simplifies replacement problems 


e eliminates needle preparation 
(cleaning, washing, sharpening) 


| 
| 
| 
| 
| 
| 
eimproved points and consiant sharpness | © saves nurse hours 
| 
| 
| 
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SPECIAL ADVANTAGES OF ATRALOC SEAMLESS NEEDLES ETH i co Re 
ATRALOC Seamless Needles are needles of choice for general closure, 
obstetrics, gynecology and most procedures where catgut is indicated. They SUTURE LABORATORIES 


have a single temper throughout — optimal flexibility and uniform strength INCORPORATED 
without soft spots or brittleness. 


BSUTURE LABORATORIES AT NEW BRUNSWICK, N.J.; CHICAGO, ILL.; SACD PAULO, BRAZIL; BYONEY, AUSTRALIA; EOINSBURGH, BCOTLAND 


le Jer ? 
OPERATIVE CONVENIENCE a. ad 
J 
® 
A L C Needle 
eee 


LONG ISLAND CITY, N.Y. 


SKLAR products are dis- 
tributed through accredited 
surgical supply dealers. 


Shelden’s Hemilaminectomy Retractor designed 
by C. Hunter Shelden, M. D., Lieutenant Medical 
Corps, U.S.N.R. Made of Stainless Steel. 


BETTER INSTRUMENTS 
FOR MODERN SURGERY 


As each day sees some new, important advance in surgical tech- 
niques . . . so, too, does each day see improvement in design, 
material or engineering in the production of finer instruments by 
SKLAR which keeps in step with the advance of surgical science. 
An outstanding example of better instruments for modern sur- 
gery is the Shelden’s Hemilaminectomy Retractor. 

SKLAR was first to find the proper alloys of stainless steels 
for the making of finer surgical instruments; and today manufac- 
tures a greater number of stainless steel instruments than any 
other manufacturer. Because the J. Sklar Manufacturing Company 
has always worked in the most intimate collaboration with the 
leading surgeons, it is only natural to expect that not only are 
better instruments now available, but in a wider variety and for 
a multiplicity of purposes. Surgeons for more than fifty years 
have learned to rely on SKLAR because this company has always 
been first with the best. 
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A New Concept 


6-12 days local anesthesia 
from a single injection 


E.focaine 


safe - non-oily - aqueous-miscible 
contains no vasoconstrictors 


a single injection provides 6-12 days of — 


1. postoperative control of pain in ano-rectal and 
abdominal surgery 


- postoperative analgesia in minor surgery 


. unprecedented relief in pruritus ani and vulvae 


How it works Unique advantages 

Efocaine is an original developmentt containing Clinical trial on hundreds of patients (literature 
procaine and butyl amino-benzoate in a water- on request) has demonstrated the effectiveness 
miscible, non-oily vehicle. The anesthetic agents and safety of Efocaine in a wide variety of 
are in stable solution at a critical saturation level. surgical procedures and medical conditions. 
Contact with tissue fluids causes their immediate It avoids the hazards of encapsulation, 
deposition. The anesthetic depot that is formed abscesses, foreign body reactions, tissue slough 
is slowly absorbed assuring continuous local and other untoward effects of oil solutions. 
anesthesia for 6 to 12 days or longer. The solvents Efocaine is an invaluable aid for easier, 

are rapidly excreted. pain-free convalescence. 


Efocaine 
FOUGERA 


a depot solution for 
PROLONGED MANAGEMENT OF PAIN 


Supplied in 20-cc. multiple-dose vials through your usual source of supply. 
Detailed literature available on request. 


E. FOUGERA & COMPANY, INC+75 VARICK ST.,NEW YORK 13,N.Y. 
*T.M. {Patent applied for 
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“BULLDOG” JAW 


Needle Holders 


WECK “BULL DOG” JAW 
NEEDLE HOLDERS ‘ Problem—how to prevent the jaws of 
— made of Stainless Steel needle holders from wearing smooth 
and thus losing their GRIP. The an- 
Johnson (Eye) $26-651 2 
Ctile-Wood--light pattern JN swer is in the hardness of the alloy 


Crile-Wood—heavy  $15-545 used in the serrated jaw surfaces. 
Crile-Murray j $15-549 
it / aaa But! —if the steel is too hard, it will injure or even break 
Seumgertner 15-571 the needle. Weck engineers, after years of experiment- 
Mayo-Hegar—narrow jaw $15-591 ‘ ing, believe they have come up with the answer in the 
Mayo-Hegar—narrow jaw 515-595 new Weck “Bull Dog” Jaw. It represents a major 

Mayo-Hegar—narrow jaw “$15,599 17. achievement in combining long life with complete 


Masson $15-601 needle protection. 
Wertheim $15-629 


ne "515-558 The Weck Needle Holders listed at the left are now 


available with the New “Bull Dog” Jaws. Please note 
Inserting “Bull Dog” Jaws on your the prices — and Compare! Your order will receive: 
present holders — each pair $12. prompt attention. 


WECK INSTRUMENTS ARE MADE CORRECT... 
SOLD. DIRECT . . . TO HOSPITALS 


135 Johnson Street, Brooklyn 1, N. Y. 


E D WA R ) W EC 4 & C 0. 1 | N C Mam Manufacturers of Surgical Instruments « 


Hospital Supplies * Instrument Repairing 
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“The advantage of using 


a single agent for 
scrubbing the patient’s 


skin and the surgeon’s 
hands 1s evident.’”’ 


pHisoHex, routine 2 minute “surgical hand prep” 
in leading hospitals, is now used extensively for 
preoperative preparation of the patient’s skin. 
Rapid in action pHisoHex makes skin virtually sterile in most 
instances, not merely surgically clean. 


Long-acting pHisoHex inhibits bacterial growth for hours and 
days because it is adsorbed to skin. 


Safe and gentle pHisoHex is hypoallergenic, nonirritating; it con- 
tains no alkali, potash, fatty acids or coconut oils. 


® 
(PHISODERM® WITH HEXACHLOROPHENE 3%) 


Continuous hand antisepsis is practically assured 
the surgeon who uses pHisoHex daily and ex- 
clusively. For office and home use pHisoHex is 
available in a 5 oz. refillable squeeze bottle. Also 
in pints and gallons. 


INC. NEW YORK 18,N.Y. WINDSOR, ONT. 


1. Artz, C. P., Pulaski, E. J., and Shaeffer, J. R.: 
U. S. Armed Forces Med. Jour., 2: 819, May, 1951. 


PHISOHEX AND PHISODERM, TRADEMARKS REG. U.S. & CANADA 
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MEDULLARY PIN 


V SIMPLIFIED TECHNIQUE... 
V NO SPECIAL INSTRUMENTS 
V PHYSIOLOGIC--EARLY FUNCTION 


V CASTS RARELY NEEDED... 


Radius, Ulna, ankle Small bones, 

region, neck of hu- clavicle, jaw, 

merus, humeral metacarpals, 

Humerus, Tibia, condyles, condyles humeral con- 
Femur of femur and tibia dyles, etc. 


RACK FOUR: 3/32 inch 
diameter, lengths 1 to 4 
inches, 13 pins to the rack. 
Price by rack $2.00 per pin 


RACK THREE: 1/8 inch 
diameter, lengths 4 to 10 
inches, 13 pins to the rack. 
Price by rack $4.00 per pin 


RACK TWO: 3/16 inch diam- 
eter, len; 8 to 14 inches, 9 
pins to the rack. 

Price by rack..... $6.00 per pin 


RACK ONE: 1/4 inch diameter, NOTE: All authentic Rush Pins bear the trademark BERIVON. 
lengths 11 to 17 inches, 9 pins to the 


rack. Price by rack..... $7.50 per pin PATENTED 


Manufactured Exciusively By .. . 


WRITE FOR INFORMATION oud 
FOR IMMEDIATE DELIVERY THE BERIVON 


DAY—5243 Box 1851 
WIRE OR PHONE 9.2115 MISSISSIPPI 


NOW . of ll lng 


non-adherent, 
will not 
rosis OF 
ly used 


Non-toxic, 


non-macerating— 


pressure nec 
increasing 
bber drainage 


c 
erosion.. 
in place of ru 


tubes. 


Specified for 


lool 


SURGICAL 
USES 


Vaseline 


TRADE-MARK @ 


Sterile Petrolatum 
Gauze Dressings 


Adopted as standard procedure by 


"surgeons, as preferred matériel by 


ORS‘s and CSS’s, these superior 
dressings are used as wound cov- 
erings and packings, as plugs and 
drains—as well as being the most 
widely-used definitive dressing for 
burns and abrasions. 


CHESEBROUGH MFG. CO., Cons’d 


Professional Products Division 
NEW YORK 4, N. Y. 


Insist on these superior ready-made, 
dependably sterile dressings — for 
your use in indicated surgery, major 
or minor, emergency or elective. 


< of the Chesebrough Mfg. Co., Cons’d 


| Cavity * to pet 
) "Serted 5, as Shown 
dow and the Nes J 
ng Points. bleeg. 
ds: 
wounds: 
DRAIN as for septic 
N 
y 
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n dress;, 
(12 18” ™STRUCTIONS ow REVERS. i 
(6 in Obta; 
Carton) btainable 
2 Sou YOUr reguig 
VASELINE is the registered trade-m 


BARDEX BALLOON 
CATHETERS 
are made of 
satin-smooth pure latex 


ble Balloow® for strength 
D and symmetrical distention 


Ey to provide 


maximum drainage 


to reduce 
Short” bladder irritation 


Shatt 
for accurate sizing 


WHEN A HUMAN LIFE MAY BE AT STAKE 


THERE CAN BE NO COMPROMISE WITH 
Zuality 
BARD 


C.R BAR D, n c., Summit, N.J. 


NS] UNITED STATES CATHETER and INSTRU CORP 
THERE 1S NO SATISFACTORY SUBSTITUTE FOR QUALITY 
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clinckrodd 


1t.Off 


ETHE 


FOR 


ANESTHESIA 


FOR ANESTHETIC USE 


MALLINCKRODT CHeMicaL WORKS 


MONTREAL PHILADELPHIA 


AUTION: To be dispensed only id j 
fon the prescription of a physic 


...the best that skill 


and modern equipment can produce 
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Posturing and time-saving facilities have long since establish- 

ed the pre-eminent position of American Sterilizer Company 

Surgical Operating Tables...the pioneers of Head-End Control 

for physiological and anatomical changes of posture, before WRITE TODAY 

or during the operation, without disturbing the surgical team. _for detailed information 


AMERICAN STERILIZER COMPANY 
Erie, Pennsylvania 


DESIGNERS AND MANUFACTURERS ey SURGICAL STERILIZERS, TABLES AND LIGHTS 
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Study’, after study? after study® 
corroborates the ‘“‘notable’’ success of 
Desitin Ointment in easing pain and 
stimulating smooth tissue repair in lacerated, 
denuded, chafed, irritated, ulcerated 
tissues — often in stubborn conditions 
where other therapy fails. 


Protective, soothing, healing, 
Desitin Ointment is a non-irritating, 
blend of high grade, crude 
Norwegian cod liver oil (with its 
unsaturated fatty acids and high 
potency vitamins A and D in proper 
ratio for maximum efficacy), zinc 
oxide, talcum, petrolatum, and 
lanolin. Does not liquefy at body temperature and is not 
decomposed or washed away by secretions, exudate, urine 
or excrements. Dressings easily applied and painlessly 
removed. Tubes of 1 0z., 2 oz. 4 0z., and 1 Ib. jars. 


write for Samples and literature 


DESITI CHEMICAL COMPANY 


70 Ship Street, Providence 2, R. I. 


when other 
external therapy 
seems to get 


nowhere... 


DESITIN 


OINTMENT 


the pioneer external 
cod liver oil therapy 


in wounds 


(especially slow healing) 


burns 
ulcers 


(decubitus, varicose, diabetic) 


i. Behrman, H. T., Combes, F. C., Bobroff, A., 
a. R.: Ind. Med. & Surg. 18:512, 


2. Turell, R.: New York St. J.M. 50:2282, 
1950. 


3. Heimer, C. B., Grayzel, H. G., and Kramer 
~ B.: Archives Pediat. 68:382, 1951. 
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THIS BETTER BALFOUR RETRACTOR 


Provides Deep Blades—Wide Extension— 
Non-Slip Notched Bar—New Spring Latch 


To ensure adequate exposure in large or obese patients, 
this improved Balfour Retractor has an unusually wide 
extension and 3}” deep blades, with solid center blade. 
Our notched bar construction eliminates slipping—always 
—regardless of wear on the instrument. In addition, the 
new spring latch greatly simplifies both disassembly and 
rapid reassembly of the retractor, without bothersome 
small parts to screw on, or off, or to lose; no threads or 
nuts to jam or wear. A slight squeeze releases the latch 
for quick removal of the side arm; it locks again similarly, 


easily and securely. Stainless steel. Each, $44. 50 


THE NEW STRATTE NEEDLE HOLDER 
Simplifies Suturing In Hard-To-Reach Areas 


Accurate suture placement is easier with this new Stratte Needle 
Holder, particularly in difficult to reach areas. The instrument is 
about 9” long, with a bend in the handles to keep the operator’s 
hand out of the line of sight so that the area to be sutured can be 
seen at all times during the procedure—even in a deeply located 
area, such as in suturing the cut in the prostatic capsule in a 
perineal or retropubic prostatectomy, or while finishing up a total 
hysterectomy. 


The cross-serrated jaws have a double bend: first, to the side, 
then slightly in a plane at right angles and toward the operator. 
In addition, the jaws have a slight twist. As a result, the Stratte 
Needle Holder facilitates suturing even in cases where, heretofore, 
the boomerang needle holder was almost a necessity. The instrument 
is stainless steel, box lock. Each, $] 5.00 


you \ 
sot! Mueller and Company 


330 S. HONORE STREET 


CHICAGO 12, ILLINOIS 
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Sulfadiazine Sulfameraz | 


For greater clinical safety plus the advantages of 
more rapid absorption, better tissue distribution and 
faster therapeutic effect. 


TRICOMBISUL Tablets, 0.5 Gm. total 
sulfonamides, each tablet containing 0.166 Gm. of 
sulfacetimide, sulfadiazine and sulfamerazine. 


TRICOMBISUL Liquid, 0.5 Gm. total sulfonamides 
(0.166 Gm. each of sulfacetimide [solubilized] , 


sulfadiazine and sulfamerazine) per teaspoonful (4 cc.). 
*T.M. 


— 


an CORPORATION - BLOOMFIELD, NEW JERSEY 


— 
@ 


suspension 


SULFOSE 


More prolonged therapeutic blood levels 
than any single sulfonamide or combinationof => 
sulfonamides available. 


Less danger of renal crystallization 
in acid urine than with any “single” > 
sulfonamide used in general systemic therapy. 


“SINGLE” 
SULFA 


Dissolved Residue 


Unusually palatable 
Sure to encourage cooperation of your patients. = 


SUPPLIED: Bottles of 1 pint. Also available: 
Tablets SULFOSE, Bottles of 100 and 1000. 


SULFOSE 


TRIPLE SULFONAMIDES WYETH 


Wijeth INCORPORATED 


PHILADECPHIA 2, PA. 
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FREE AND ACETYLATED SULFONAMIDES 
pH 5.0 5.4 5.8 6.2 
SULFOSE il 


THE LLOYD LARYNGOSCOPE 
for 


INTUBATION IN INTRATRACHEAL ANAESTHESIOLOGY 
Lloyd Laryngoscope 
Cat. No. 4775 


"Tube to inflate 
bag x 


Endotracheal Catheter 
Cat. No. 2548 
Dag intlated 


Eyepiece 
(x2 magnification 


~ 


Handles containing batteries 


displaced bo left 
: D1 lottis 
Ds hyo id 


tube in ramp 


ube 


endotie: 


Technic: After the epiglottis has been picked up on the tip of the speculum, the lubricated endotracheal 
catheter is loaded into the ramp; the larynx is exposed and the tube pushed through the glottic chink to 
the desired depth. 


The eyes of the operator are protected against cough and throughout the intubation procedure 
uninterrupted visualization is maintained of both the glottis and the catheter. The handles contain four 
pencil type batteries in parallel series that insure long service and adequate illumination. 


ESTABLISHED IN 1900 BY REINHOLD WAPPLER 


FREDERICK J. WALLACE, President 


American (ystoscope Makers, Inc. 


1241 LAFAYETTE AVENUE NEW YORK 59, N. Y. 
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“Dileep chat knits up the ravel'd sleeve of care” £1 


factory relief. 


& 


after quickly prompting a full night’s sleep 


SECONAL SODIUM 


leaves the patient alert—ready to meet the 


coming day with renewed efficiency 


g In Shakespeare’s time, those who 
/ suffered from simple insomnia had 


no good means of obtaining satis- 


Fortunately for the same type of 
sufferer today, in these times of 
accelerated activity, strife, and re- 
sulting mental tension, appropriate 
dosage of ‘Seconal Sodium’ (Seco- 
barbital Sodium, Lilly) fully an- 
swers the problem. 


Detailed information and literature on 
‘Seconal Sodium’ are personally supplied 
by your Lilly medical service representa- 
tive or may be obtained by writing to 


ELI LILLY AND COMPANY 
INDIANAPOLIS 6, INDIANA, U.S.A. 
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Editorial 


THE NEED AND ADVANTAGE OF RECTAL EXAMINATION 
IN GYNECOLOGY * 


introducing infection, vaginal examination 

has now been almost completely replaced 
by rectal examination. When we say rectal 
examination, we really mean rectoabdominal 
examination since coordinated manipulations of 
both hands are necessary. Rectal exploration is 
easily done. The trained rectal finger can detect 
consistency and contour of tissues as well as 
the proximity and relative change of parts, the 
interpretation of which reveals the nature of the 
presenting part and the progress of labor. 

This being the case, why do we not employ 
rectal examination more often in gynecology 
where so often information ordinarily obtain- 
able by vaginal examination is not available. 
Rectal examination is somewhat of a moral 
obligation in virgins and during the menstrual 
flow. However, when the cervix must be 
visualized as, for instance, in case of trouble- 
some bleeding from a soft polyp, the vaginal 
examination (both digital and visual) is indi- 
cated. Rectal examination is a necessity when 
vaginal examination is very painful as in 
vaginismus and the inflamed vagina and when 
vaginal examination is difficult or impossible 
as in the pathologically obstructed vagina. 

The obvious limitations to the sweep of the 
exploring vaginal finger imposed by a short, 
stenosed, atrophied or inflamed vagina drive 
the gynecologist to employ rectal examination. 
In order to be proficient in diagnosis by rectal 


I obstetrics, because of the possibility of 


manipulation the physician should as often as 
possible perform rectal examination after the 
vaginal examination and then compare the 
findings. Even in a certain proportion of 
nulliparous vaginas, especially if the patient is 
not very cooperative, it may be difficult or 
impossible during vaginal examination to ex- 
tend the finger far enough laterally to palpate 
the adnexa or far enough upward to discover 
an abnormality of the uterus. 

The contour of the uterus can often be easily 
made out by rectal examination. In fact, a 
pedunculated myoma low down in the uterus 
may be the more easily differentiated by rectal 
exploration. The size of the uterus or of a 
growth can usually be estimated by rectal 
examination performed in conjunction with 
coordinated abdominal manipulation. Knowl- 
edge of the position of the corpus uteri is often 
elicited early on rectal exploration. If the uterus 
is in retroposition, it can be palpated in the 
cul de sac; and if on following the cervix upward 
the rectal finger loses contact, the corpus would 
usually be in either mid or anterior position. 

Just as in examination of the uterus, so also 
in the investigation of the adnexa and para- 
metria the rectal exploration may be used to 
obtain information as to size, position, con- 
sistency, mobility, contour of parts and, as well 
the degree and nature of discomfort elicited. 
Especially in case of cancer of the cervix, rectal 
exploration may give valuable information as 


* Read before the Section on Obstetrics and Gynecology of the New York Academy of Medicine, March 27, 1951. 
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to palpable nodes and also the degree of fixation 
and induration. 

During rectal examination one is impressed 
by the ease with which the cervix can be 
identified. Not only may its consistency be 
estimated but also a protruding polyp can be 
detected; or, actually, the type of an old 
cervical laceration may be determined. From 
rectal examination the correlation of findings 
(consistency, degree of fixation, nature and 
contour of parts) gives clues leading to the 
diagnosis of inflammations, growths, preg- 
nancy, malpositions and so forth. 


Editorial 


Exploration of the rectal side of the recto- 
vaginal septum can reveal abnormal thickening 
or irregularities such as occur in endometriosis 
and cysts. In case of a posterior colpocele the 
degree, site, nature and extent of the herniation 
can be determined only by rectal examination. 
Before performing rectal examination the 
examiner should explain to the patient the need 
and purpose of the procedure. Gentle and slow 
insertion of the well lubricated, gloved finger is 
imperative. The lower bowel must be empty. 


Rosert J. Lowrig, M.p. 


American Journal of Surgery 
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Original Articles 


PROCTOLOGIC MANIFESTATIONS OF CARCINOMA 
OF THE PROSTATE 


RayMonpD J. JACKMAN, M.D. AND JAMES R. ANDERSON, M.D. 


Section on Proctology, Mayo Clinic 


Rochester, 


"Tex ordinary malignant lesion which oc- 


curs in the prostate gland is adenocar- 

cinoma. Digital examination of the 
carcinomatous prostate by the rectal route 
reveals in most instances a varying degree of 
distortion of contour and consistency of the 
gland; in some instances spread of the tumor 
beyond the confines of the prostate gland is 
demonstrated. Each year during the perform- 
ance of many sigmoidoscopic examinations, a 
few cases have been encountered which are 
outstanding in their novelty and departure 
from classic description. It is our primary pur- 
pose to call attention to this group of cases of 
unusual interest and to illustrate the different 
modes of spread of carcinoma of the prostate 
when it involves the rectum. 


PREVIOUS OBSERVATIONS 


Review of the literature indicated that only a 
few authors have reported involvement of the 
wall of the rectum by carcinoma of the prostate. 
Graves and Militzer* in 1935 reviewed the 
data on eighty-one cases of carcinoma of the 
prostate in five of which the tumor had ex- 
tended posteriorly to occlude the lumen of the 
rectum. Colostomy was necessary in two of the 
five cases in order to relieve obstruction of the 
colon. These authors located earlier reports; 
one, by Hallopeau, cited a case of ulceration of 
the rectum caused by adenocarcinoma of the 
prostate; another, by Engelbach, described a 
rectal type of prostatic cancer which developed 
in the absence of any vesicle symptoms. 

Barringer? reported a case in which resection 
of the rectum was performed unwittingly for 
prostatic carcinoma. Kickham* gave the nec- 
ropsy findings in four of the five cases previ- 
ously reported by Graves and Militzer* in which 


April, 1952 


Fellow in Surgery, Mayo Foundation 


Minnesota 


the rectum was involved. In these latter cases 
the chief symptoms had been related to dis- 
orders in defecation rather than to disturbances 
of the urinary tract. 

Young,’* in a review of approximately 800 
cases of carcinoma of the prostate, stated that 
although the whole posterior surface of the 
prostate may show evidence of carcinoma on 
digital rectal examination the posterior capsule 
and its encircling fascia are not often invaded 
and the periprostatic tissue, particularly the 
rectum, are protected by two layers of Denon- 
villiers’ fascia until late in the course of the 
malignancy. In a careful study of the 800 cases 
the rectal mucosa was found to have been 
invaded and ulcerated in not more than a 
dozen instances. 

Other authors have indicated that some form 
of rectal involvement occurs in a somewhat 
higher percentage of cases. Kickham® in 1941 
found that the rectum had been invaded in 
12 of 132 necropsy cases (9 per cent). Arnheim! 
found perirectal involvement in 11 per cent of 
176 necropsy cases but in only one case was 
the rectum invaded. A great many reports 
concerning hundreds of cases of carcinoma of 
the prostate have failed to mention rectal 
involvement. 

Lazarus® wrote a complete and detailed 
article wherein he described three possible 
ways in which the rectum may be invaded by 
carcinoma of the prostate. He stated, “In 
the first place, the rectal lumen may be oc- 
cluded by pressure of the pelvic structures 
involved in a diffuse invasion which binds the 
prostate, seminal vesicles, bladder, and rectum 
into a firm mass to the pelvic bones. This has 
been fully described by Guyon as a diffuse 
prostato-pelvic carcinoma. Or the tumor may 
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extend into the wall of the rectum and start to 
grow there as an intramural tumor causing 
occlusion of the lumen without actually 
eroding the mucosa. Finally the tumor may 
extend directly through the entire thickness of 
the rectal wall and present itself as a fungating 
growth in the lumen. This latter type is ex- 
tremely rare and can only be differentiated 
from a primary carcinoma of the rectum by 
histologic examination.” 

We have encountered cases in which the 
rectal mucosa has been observed to lie in 
prominent folds over the growth. These folds 
have appeared to be normal mucosa with the 
exception that they bled easily upon trauma. 
Specimens removed for histologic examination 
have revealed prostatic adenocarcinoma invad- 
ing the rectal mucosa. 

For our purpose we prefer the following 
classification of cases of carcinoma of the 
prostate that involves the rectum: 

Group 1, carcinoma of the prostate which 
produces an extrarectal mass that bulges into 
the lumen of the rectum and prevents passage 
of the sigmoidoscope to its usual distance. 

Group i, carcinoma of the prostate that 
encircles the rectum and results in an annular, 
hourglass type of stricture. 

Group ul, carcinoma of the prostate that 
invades the rectal mucosa with or without 
either of the first two manifestations. 


PRESENT STUDY 


The case records for this study were obtained 
from the cross index facilities of the Mayo 
Clinic and from a file kept by one of us (R. J. 
J.). The patients were observed during the 
years 1940 to 1948, inclusive. Owing to diffi- 
culties in cross-indexing lesions with varying 
degrees of involvement of two separate organs, 
some encountered cases may not have been 
included. Our primary interest has been to 
study the cases rather than to attempt any 
statistical analysis. 

Specimens of tissue for biopsy were obtained 
at the time of sigmoidoscopic examination and 
also at the time of cystoscopy and transurethral 
resection in eight cases. Stained sections of 
these specimens were compared and in each 
instance the appearance of the carcinoma was 
identical in both locations; the primary lesion 
in each instance was in the prostate. 

Cases of carcinoma of the rectum that had 
invaded the prostate were encountered during 
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the study but were omitted in the preparation 
of this report. Also omitted were simultaneously 
occurring separate primary tumors of the 
rectum and prostate. The total number of 
cases included in this review was twenty- 
seven; fourteen were in group I, two in group II 
and eleven in group u1. The pertinent data in a 
few illustrative cases follow: 


CASE REPORTS 


Case 1. (Group 1, extrarectal mass.) A pa- 
tient, sixty-seven years of age, registered at the 
clinic on December 4, 1946. He had had consti- 
pation of gradually increasing severity for the 
preceding year and had noticed occasionally a 
burning sensation in the urethra when he 
urinated. For the preceding six months to one 
year he had had to void two or three times each 
night. His urinary stream had been of normal 
caliber and there was no hesitancy or dribbling. 
Noteworthy physical findings were encountered 
only during digital examination of the rectum. 
A large, hard, irregular mass was palpable in the 
region of the prostate gland. Sigmoidoscopy 
was performed December 7, 1946, to a distance 
of 12 cm. A large, fixed irregular mass outside 
the lumen of the rectum prevented passage of 
the instrument to higher levels. The mucosa 
was normal. Catheterization of the bladder 
after voiding revealed no residual urine. 

Roentgenologic examination of the thorax 
and the lumbar portion of the spinal column 
disclosed no evidence of metastasis. Laboratory 
examination of the blood revealed the follow- 
ing: hemoglobin, 14.4 gm. per 100 cc.; urea, 
48 mg. per 100 cc.; alkaline phosphatase, 4.6 
King-Armstrong units; acid phosphatase, 61.4 
King-Armstrong units; sedimentation rate, 
26 mm. in one hour (Westergren method). 

Transurethral resection was not performed 
because the patient had few urinary complaints 
and no residual urine. He was advised to take 
1 mg. of diethylstilbestrol three times a day at 
home under the care of his local physician. 

The patient returned to the clinic on January 
8, 1948. He had been unable to take the recom- 
mended dosage of diethylstilbestrol because his 
breasts had become tender and enlarged. He 
had no complaints referable to the urinary 
tract and he voided only once at night. He was 
able to control his bowel movements with the 
use of mineral oil and dietary measures. In 
general the patient felt quite well. Digital 
examination of the rectum revealed a marked 
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Fic. 1. Case 111, a, tissue removed from prostate gland showing adenocarcinoma (hematoxylin and eosin X 110); 
b, biopsy specimen from the rectal mucosa. The section contains relatively normal mucous glands but cells of 
carcinoma of the prostate lie among these glands. A portion of a nodule of carcinoma can be seen at the bottom 


edge of the illustration (hematoxylin and eosin X 65). 


change in the mass. One observer wrote, “I 
do not believe I could diagnose carcinoma if | 
had not felt this lesion one year ago.” The 
prostate was described as moderately enlarged 
and soft in consistency although still somewhat 
nodular. Roentgenologic examination of the 
thorax did not reveal metastasis. The patient 
was advised to continue to take diethylstil- 
bestrol in as high a dosage as he could tolerate. 

Case u. (Group u, rectal stricture.) A 
patient, seventy-one years of age, was first 
seen because of constipation which had been 
present in mild degree for three years and which 
had become severe in the preceding two 
months. On examination the bladder was 
markedly distended. Digital rectal examination 
revealed an annular constriction at the level 
of the prostate which was hard and fixed. 
The mucosa felt intact. Sigmoidoscopic exam- 
ination with a small caliber instrument was 
performed to a distance of 20 cm. The mucosa 
appeared normal. There was an annular stric- 
ture in the lower part of the rectum, apparently 
from an extrinsic mass. The lumen through the 
stricture measured 2 cm. in diameter. The 
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bladder was decompressed with an indwelling 
catheter. Concentration of urea in the blood 
was gradually reduced from 188 to 102 mg. per 
100 cc. Cystoscopy and transurethral resection 
disclosed a contracture at the vesical neck 
caused by malignant involvement of the pros- 
tate. In order to open the vesical neck 6 gm. 
of tissue were removed. The pathologist 
reported grade 3 adenocarcinoma. The patient 
was advised to take 0.5 mg. of diethylstilbestrol 
daily. He was voiding urine normally at the 
time of dismissal and correspondence indicated 
that he was alive and well three years later. 

Case uli. (Group ul, invasion of rectal 
mucosa.) A patient, seventy years of age, was 
first seen because of symptoms referable to 
the urinary tract. Digital examination revealed 
a very hard and moderately enlarged prostate 
gland. Cystoscopy and transurethral resection 
were performed. There was typical malignant 
infiltration at the vesical neck and this area was 
very fixed; 12 gm. of tissue were removed. 
The pathologist reported grade 2 adenocar- 
cinoma. (Fig. 1a.) Upon dismissal the patient 
was voiding normally. 
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The patient returned three years later. He 
had felt well until the last two months during 
which time he had had constipation that 
required him to take laxatives daily. He had 
bowel movements only every second or third 
day and each movement contained blood. The 
patient had also noticed some slowness of the 
urinary stream and dribbling. Digital examina- 
tion of the rectum revealed a frozen pelvis. 
The examiner was unable to insert his finger 
through a stenotic area in the rectum. The 
surrounding mass was fixed and hard. Sig- 
moidoscopic examination was performed to a 
distance of 14 cm. There was a hard, fixed area 
of extrarectal infiltration. The overlying mucosa 
bled easily but no malignant tissue could be 
seen on the surface. A moderate degree of ob- 
struction of the lumen was present. Histologic 
examination of tissue removed from the mucosa 
disclosed grade 2 adenocarcinoma which did not 
appear to be primary in the rectum. (Fig. 1b.) 
The patient was advised to take diethylstil- 
bestrol in a dose of 3 mg. per day and was 
dismissed. 

He returned one year later because of severe 
constipation and a weight loss of 35 pounds. 
Urination had been satisfactory. The patient 
had a moderate degree of obstruction of the 
colon and the performance of a palliative 
colostomy was considered as a means of relief. 
However, medical measures were successful 
in relieving the obstruction. The patient was 
advised to continue these measures at home. 
Ten months following his last visit we were 
informed of his death. 


The following case is reported because it is 
typical of one in which both symptoms and 
findings point to a primary carcinoma of rectum 
but which actually are caused by a fungating 
rectal growth of prostatic origin that overlies 
‘the prostate and produces minimal symptoms 
referable to the urinary tract. 

Case iv. (Primary carcinoma of the pros- 
tate with fungating rectal growth.) A patient, 
sixty-six years of age, came to the clinic because 
of rectal bleeding and difficulty in getting his 
bowels to move. Rectal carcinoma had been 
diagnosed elsewhere. Sigmoidoscopic examina- 
tion was performed to a distance of 16 cm. An 
ulcerated fungating lesion about 4 by 4 cm. 
overlay the prostate, with a site of infiltration 
outside the rectum and seemingly attached to 
the prostate. Biopsy disclosed grade 2 adeno- 
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carcinoma. Two tiny polyps 3 or 4 mm. in 
diameter above the growth were fulgurated, 
the mucosa was otherwise normal. Because of 
the location of the lesion and fixation to the 
prostate the proctoscopist considered possible 
prostate origin even though symptoms refer- 
able to the urinary tract were minimal. Cysto- 
scopic examination and transurethral resection 
were performed. In the midline the enlarge- 
ment was approximately 5 cm. in length and 
3 cm. in width; this suggested involvement of 
the posterior lobe. The lateral lobes were 
enlarged moderately. The prostatic urethra was 
quite fixed and appeared very obstructive. 
In order to open the vesical neck 10 gm. of 
tissue were removed. The pathologist made a 
diagnosis of adenocarcinoma and believed that 
the primary lesion was prostatic. 

The patient was subsequently dismissed with 
instructions to take diethylstilbestrol in a 
dose of 3 mg. per day. When he returned about 
three months later, the rectal growth had 
changed little so radium was applied. When 
seen four months later, the patient felt much 
improved. Digital examination of the rectum 
revealed nodular carcinoma in the region of the 
prostate. There was no rectal obstruction and 
no open ulceration of the rectal mucosa could 
be detected. We were informed of his death two 
and a half years later. 


COMMENT AND SUMMARY 


A review of twenty-seven cases of carcinoma 
of the prostate that had invaded the wall of the 
rectum obstructing its lumen or that had 
produced an extrarectal mass demonstrated 
that considerable confusion can, and does, arise 
with respect to the diagnosis. The most un- 
fortunate error which can easily occur is to 
make a diagnosis of primary carcinoma of the 
rectum in those cases in which invasion of the 
mucosa has occurred secondarily from the 
prostatic lesion. In some of these cases only 
minimal symptoms referable to the urinary 
tract are present; and unless this possibility 
is kept in mind, an extensive but futile operative 
procedure may be undertaken. Carcinoma of 
the prostate should be considered as a possible 
etiologic factor in an indeterminate rectal 
stricture of the male—in one of our cases the 
patient had been treated for lymphogranuloma 
inguinale. The length of time necessary for 
rectal involvement to occur cannot be stated 
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with accuracy. The time interval that elapsed 
between the establishment of the diagnosis of 
carcinoma of the prostate and the diagnosis 
of obstruction of the lumen of the rectum 
varied; in six cases the two conditions were 
diagnosed simultaneously at the time of the 
first examination, while at the other extreme 
were the cases in which an interval of more 
than three years elapsed between the two 
diagnoses. 

Obstruction of the rectum occurred and 
became increasingly worse in several patients 
who had either orchiectomy or therapy with 
diethylstilbestrol previously. Colostomy was 
performed as a palliative measure in one case 
in this series. This procedure was considered 
for other patients but sufficient relief of obstruc- 
tion was obtained by enemas, laxatives and die- 
tary regulation so that colostomy was not 
deemed necessary. 

It is highly probable that more patients with 
rectal lesions resulting from carcinoma of the 
prostate will be seen in the future. The com- 
fortable survival of patients for several years 
following orchiectomy or the institution of 
adequate therapy with diethylstilbestrol may 
allow more time for invasion or encirclement 
of the rectum. 

In some cases, when obstruction is quite 
obviously entirely extramucosal, the lining of 
the rectum will appear normal except for a 
narrowed ring of tissue or a large, bulging mass 
arising from the prostate. When the mucosa 
is invaded, several different proctologic fea- 
tures may be seen. Thickened mucosal folds 
which bleed easily upon trauma but appear 
otherwise normal will be found upon biopsy to 
contain cells of carcinoma of the prostate 
lying among relatively normal glands of the 
rectal mucosa. At times a fungating growth will 
be found in the rectum. This may be indistin- 
guishable on the basis of its gross appearance 
from a primary carcinoma of the rectum. In a 
few instances the only evidence of carcinoma 
invading the rectum may be a slight erosion 
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of the mucosa or a small, puckered area. The 
removal of specimens of tissue from all such 
suspicious areas for histologic examination 
has been very helpful in establishing the 
diagnosis. The microscopic characteristics of 
these lesions are such that their distinction 
from primary carcinoma of the rectum can be 
made by the pathologist. 

In view of the findings in this group of pa- 
tients it is recommended that cystoscopy be 
performed in men with carcinoma of the rectum 
who have any urinary symptoms before radical 
operations for rectal lesions are performed. 
It is particularly important that this be done 
if the prostate gland cannot be identified 
digitally as being separate from the rectal 
carcinoma. It is also recommended that a 
specimen of tissue from a rectal carcinoma be 
examined microscopically before resection of 
the rectum is performed. Routine performance 
of these two procedures will prevent an exten- 
sive rectal operation for a secondary lesion aris- 
ing from the prostate. 
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OLEOGRANULOMAS OF THE RECTUM* 


FOLLOWING RECTAL INSTILLATION OF PETROLATUM OR OINTMENTS 
CONTAINING PETROLATUM 


Davip A. SusNnow, M. D. 


San Francisco, California 


granulomatous tumors usually pro- 

duced by parenteral injection of scle- 
rosing chemicals in oily vehicles for the purpose 
of sclerosing and obliterating internal hemor- 
rhoids. Phenol in a 5 per cent concentration is 
the most commonly used sclerosing agent. 
Rosser® first called attention to these rectal 
tumors. Using olive, mineral and cottonseed 
oil, the commonly used excipients, Rosser and 
Wallace* demonstrated that the sclerosing 
agent, phenol, plays no appreciable part in 
the production of oleogranulomas. Rather, it 
was the retention of the injected excipient and 
the consequent fibrosis that gave rise to the 
tumor formation. They showed that olive oil 
produced no special tumor formation; mineral 
oil always produced a tumor; cottonseed oil 
was intermediate in its tendency to produce a 
tumor, and the size of the tumor varied with 
the amount of oil injected. Rosser suggested 
“‘the elimination of oil as a carrier or the sub- 
stitution of some other non-fatty chemical to 
avoid this complication in the non-surgical 
treatment of hemorrhoids.” Jackman! reviewed 
his clinical experiences with these tumors, 
which confirmed those of Rosser’s, and empha- 
sized their importance particularly from the 
standpoint of differential diagnosis. 

In the reports to date no mention is made of 
the production of these tumors by means other 
than parenteral injection. We report six cases 
of rectal oleogranulomas which had the follow- 
ing points in common: (1) None of the patients 
had received any form of injection treatment 
for internal hemorrhoids or any other rectal 
disorder. (2) All developed oleogranulomas sub- 
sequent to anorectal surgery. (3) In each case 
1 to 2 ounces of either warmed petrolatum or 
an anesthetic ointment, the vehicle for which 
was primarily petrolatum, were instilled into 
the rectum at the conclusion of the operation. 
The substance was instilled into the rectum us- 


tum of the rectum are 


ing an aseptic glass syringe, the index finger 
first being inserted into the rectum to make 
certain that the point of the syringe did not 
enter any of the surgically produced raw sur- 
faces or wounds. It had been our impression 
that the instillation of these preparations made 
for an easier first bowel movement. 


DIAGNOSIS 


Symptoms are usually absent. There may be 
a feeling of fullness or pressure in the rectum 
or a sense of incomplete evacuation. Jackman! 
describes a dull, aching sensation in the rectum 
referred to the perineum or lower region of the 
back; Rosser mentions sacral neuralgia. Pro- 
gressive constipation may be present due to 
immobility of the rectal wall produced by the 
fibrotic reaction in the submucosa of the 
rectum. 

Digital examination may reveal a nodule or 
a group of nodules usually in the internal 
hemorrhoidal region just above the anorectal 
line. At times a definite stricture may be found. 
The nodules vary in size from pinpoint to as 
large as a walnut and even larger. These nod- 
ules are firm and may or may not be attached 
to the overlying mucosa. Too vigorous exami- 
nation may abrade the overlying mucosa and 
produce bleeding. Proctoscopic examination 
will show these tumors to be of yellowish color, 
covered usually by an intact, thin and at times - 
adherent mucosa. 

Grossly, these tumors present a yellowish 
surface on cut section. Microscopically, the 
mucosa is almost always intact but may be 
distorted by fibrous tissue which involves the 
stroma of the mucosa and the subjacent sub- 
mucosa. (Fig. 1.) In this fibrous tissue are 
lymphocytes and macrophages, and round or 
oval spaces that contain oil as demonstrated 
with fat stains. (Fig. 2.) Sometimes small 
foreign body multinucleated giant cells are 


* From the Department of Proctology, Division of Surgery, Mount Zion Hospital, San Francisco, Calif. 
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Fic. 1 


. The rectum shows the lower portion of the mucosa with several crypts, the muscularis mucosa and the 


submucosa. There is extensive scarring of the submucosa and mucosa, and distortion of the muscularis mucosa. 
The scar tissue is dense and contains scattered lymphocytes and macrophages, and a few minute round or oval 
spaces. The major portion of the inflammatory reaction is in the submucosa. Hematoxylin and eosin stain, paraffin 


imbedded tumor. X 100. 


Fic. 2. The rectum shows the same portion of the bowel. A few round or oval oil droplets are stained dark and are 
situated in the submucosa. There are many lymphocytes and macrophages in this region. Scarlet red and hema- 


toxylin, frozen section. X 100. 


present containing droplets of oil. The fibrous 
tissue becomes more dense in the older lesions 
and the oil droplets are smaller. There are small 
lymphoid follicles in the mucosa near the in- 
volved areas. 


CASE REPORTS 


Case 1. J. T., a thirty-one year old male, 
had a fissurectomy on June 4, 1948. At the 
conclusion of the operation 2 ounces of warmed 
petrolatum were instilled into the rectum. On 
June 28, 1948, during postoperative treat- 
ments a firm submucosal tumor about 5 by 
2 cm. in diameter was discovered in the pos- 
terior aspect of the rectum just above the 
internal sphincter. Biopsy disclosed an oleo- 
granuloma. The patient was seen at intervals 
until January 28, 1949, at which time the 
tumor had decreased to about half its original 
size. The patient had no subjective complaints 
and the tumor, therefore, was not excised. 

Case u. A. W., a fifty-two year old male, 
had a hemorrhoidectomy and fistulectomy on 
August II, 1947. At the conclusion of the oper- 
ation 2 ounces of warmed petrolatum were 
instilled into the rectum. The patient was dis- 
charged as cured on November 21, 1947. He 
was seen again on March 1, 1949, after his 
physician had discovered a growth in the rec- 
tum, during the course of a general physical 
examination. Our examination disclosed a sub- 
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mucosal tumor about 3 by 2 cm. in diameter 
on the anterior aspect of the rectum, lying over 
the prostate. It felt like an extension from the 
prostate but was freely movable. Biopsy on 
March 1, 1949, disclosed a typical oleogranu- 
loma. This patient was seen at regular intervals. 
Because the tumor appeared to be increasing in 
size, another biopsy was performed on May 24, 
1949; the report was oleogranuloma. The pa- 
tient was seen again on May 24, 1949, at which 
time the tumor appeared to be larger than on 
previous examinations. A third biopsy was 
taken with the same report as previously. 
When last seen on March 2, 1951, the tumor 
appeared to have stopped growing. A fourth 
biopsy again showed an oleogranuloma. The 
patient has no symptoms referrable to the 
tumor. 

Case. M. P., a forty-four year old male, 
had a hemorrhoidectomy in February, 1940. 
At the conclusion of the operation 2 ounces of 
warmed petrolatum were instilled into the rec- 
tum. The patient was discharged as cured 
approximately eight weeks postoperatively. He 
was seen again in July, 1949, when his physi- 
cian, during the course of general physical ex- 
amination, discovered a growth in the rectum. 
Our examination disclosed a firm nodular sub- 
mucosal tumor about 3 by 1 cm. in diameter 
in the left anterior quadrant of the rectum. 
The tumor appeared to be attached to the 
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prostate, but a definite line of demarcation 
could be made out. Biopsy disclosed an oleo- 
granuloma. Inasmuch as the patient had no 
symptoms, the tumor was not removed. 

Case iv. P. G., a fifty-six year old male, 
had a hemorrhoidectomy on April 14, 1942. 
At the conclusion of the operation 2 ounces of 
warmed petrolatum were instilled into the rec- 
tum. The patient was discharged as cured on 
June 18, 1942. He was seen again on July 28, 
1949, with the complaint of a feeling of pres- 
sure in the rectum. Examination disclosed a 
firm, freely movable, submucosal tumor, 4 by 
2 cm. in diameter, in the right anterior aspect 
of the rectum just above the internal sphincter. 
When rubbed with a cotton applicator, the 
mucosa bled quite readily. Biopsy revealed an 
oleogranuloma. Because it apparently was pro- 
ducing symptoms, the tumor was excised and 
the base of the resultant wound electrocoagu- 
lated on August 18, 1949. Healing was slow 
but uneventful. The patient was discharged as 
cured on January 12, 1950. When last seen on 
February 12, 1951, normal scar tissue was pres- 
ent at operative site and there has been no 
recurrence. The feeling of pressure in the rec- 
tum has disappeared. 

Casev. M.G., a fifty-eight year old male, 
had a hemorrhoidectomy on October 7, 1949. 
At the conclusion of the operation 2 ounces of 
an anesthetic ointment were instilled into the 
rectum. The patient was discharged as cured 
on December 22, 1949. He was seen again on 
July 20, 1950 with a complaint of nocturnal 
sphincter spasm which he had been experi- 
encing for years prior to his operation. Exami- 
nation disclosed a submucosal tumor, 2 by 2 
cm. in diameter, in the posterior aspect of the 
rectal ampulla. Grossly it had the appearance 
of an oleogranuloma; this was confirmed by 
biopsy. The tumor was not removed. 

Casevi. L.R., a thirty-two year old female, 
had a hemorrhoidectomy on July 7, 1949. At 
the conclusion of the operation 2 ounces of an 
anesthetic ointment were instilled into the rec- 
tum. The patient was discharged as cured on 
September 7, 1949. She was seen again on 
December 15, 1949, after an attack of entero- 
colitis, following which she had some anorectal 
discomfort. Examination disclosed a submu- 
cosal tumor about 4 by 1 cm. in diameter in 
the posterior aspect of the rectal ampulla. 
Biopsy showed an oleogranuloma. Inasmuch 
as her complaints were due to an acute cryp- 


titis which cleared up with conservative ther- 
apy, the tumor was not excised. 


COMMENT 


There are two conceivable ways by which 
the instilled oily substance may enter the sub- 
mucosal tissues, namely, by either direct in- 
stillation with a Triumph syringe or by wander- 
ing into the tissues through the surgically 
produced wounds. If the submucosal tissues 
do not reject the non-absorbable material, a 
foreign body reaction is setup, resulting in an 
oleogranuloma. As Weidman’ has pointed out 
these foreign body granulomas have the pecu- 
liarity of progressiveness by virtue of the labile 
character of the exciting oil. This tendency to 
increase in size is illustrated in Case 11. A point 
of note is the time interval between surgery 
and the discovery of the tumor. Except for 
Case 1 no tumor was found during the immedi- 
ate postoperative period or at the time of dis- 
charge. This may be explained by the work of 
Jorstad and Glenn? who showed experimentally 
that when oils are injected into the muscle 
tissues of white rats, the oil droplets are at first 
encapsulated by a zone of fibrous tissue. In 
tumors thirty days old the capsule is composed 
of connective tissue of septums and a small 
zone of closely packed fibroblasts immediately 
about the oil droplets. After ninety days to 
eight months the capsule is composed of ma- 
ture fibrous tissue, some areas of which have 
undergone hyaline changes. Thus apparently 
these oleogranulomas usually are not palpable 
as tumors until at least ninety days have 
elapsed. It appears logical to assume, there- 
fore, that were all cases in which petrolatum 
preparations had been instilled into the rectum 
at the conclusion of surgery to be examined at 
a later date, a larger number of oleogranulomas 
would be found. Why these tumors do not de- 
velop in more individuals might be explained 
on the basis of individual predisposition of 
tissue reaction to non-specific foreign bodies. 

It is interesting to note that only one case, 
Case 1v, had symptoms referrable to the tumor. 

We have given up rectal instillation of pet- 
rolatum or preparations containing petrolatum 
or any non-absorbable oil in freshly operated 
patients. 


CONCLUSION 


Oleogranulomas of the rectum may follow 
the rectal instillation of petrolatum or prepa- 
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rations containing petrolatum in newly oper- able oils or preparations containing such oils in 

ated anorectal patients. newly operated patients, the diagnosis may 

be made easily by history, examination and 

SUMMARY biopsy. 
Six cases of rectal oleogranulomas are pre- 

sented which followed the rectal instillation of ; ns 

either petrolatum ox preparations containing . JACKMAN, R. J. Differential diagnosis, pathologic 


I h ue; f f aspects and treatment of rectal tumors of chemical 
petrolatum at t e conciusion of surgery for origin (after injections of preparations with oil 
anorectal conditions. 


base for hemorrhoids): cases. Proc. Staff Meet., 
Only one patient had symptoms referrable Mayo Clin., 15: 188-192, 1940. 


to the tumor. In this case excision of the tumor . Jorstap, L. H. and Gienn, F. H. The action of oils 


: ‘ in muscle tissue. J. A. M. A., go: 26-27, 1928. 
resulted in disappearance of symptoms; to date . Rosser, C. Chemical rectal stricture. J. A. M. A., 
the tumor has not recurred. 


6: 1762, 1931. 

Keeping in mind the possibility of oleogranu- 4. Sasidien, od a Wattace, S. A. Tumor formation. 
lomas either following the parenteral injection Pathological changes consequent to injections of 
of sclerosing chessirals in oily vehicles in the oils under rectal mucosa. J. A. M. A., 99: 2167, 
treatment of hemorrhoids or following rectal a 


ae . Werpan, F. D. The danger of liquid petrolatum in 
instillation of petrolatum or other non-absorb- parenteral injections. J. A. M. A.. 80: 1761, 1923. 


SCHAFFARZICK et al., realizing that the vagi are capable of stimulating 
the pancreas, thought of the possibility of treating pancreatitis by va- 
gotomy. Their interest in this subject was aroused by their recent contact 
with several patients having reported episodes of acute upper abdominal 
symptoms due to recurrent pancreatitis and in most of whom—whether 
treated medically or surgically—therapy seemed ineffectual. They there- 
fore started their studies by performing vagotomy on animals already sub- 
jected to experimental pancreatitis. On the basis of their results in these 
experimental animals (showing definite diminution both in pancreatic 
damage and the elevated serum amylase level) these investigators justly 
conclude that vagotomy should be tried in the therapy of recurrent acute 
pancreatitis. (Richard A. Leonardo, M.D.) 
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SIGNIFICANCE OF UTERINE BLEEDING IN EARLY 
PREGNANCY * 


CULINER, M.D. 


Jobannesburg, South Africa 


in the vagina and on the cervix may bleed 

during early pregnancy and that such 
bleeding is without significance as regards in- 
terruption of pregnancy. Vaginal bleeding 
which, however, appears to arise from the 
uterine cavity is almost invariably regarded as 
threatened abortion. This concept fails to take 
into consideration those reactions in the cavity 
of the uterus which are associated with the 
implantation and growth of the ovum and 
which are capable of initiating bleeding without 
disturbing the pregnancy or its attachments. 
Since the existence of such mechanisms is not 
generally recognized, bleeding during early 
pregnancy in the absence of recognizable 
pathologic disorder is usually treated as 
threatened abortion. While some writers con- 
sider lower abdominal pain in addition to bleed- 
ing as a prerequisite to such a diagnosis,!!:!? 
there is by no means any consistency in this 
respect.” If bleeding from the uterine cavity is 
usually regarded as an abortive process, the 
arrest of such bleeding following hormonal 
therapy would possibly imply some special 
merit in these measures. On the other hand, 
should it be possible for bleeding to occur 
without danger of disrupting the pregnancy 
then only those cases in which some hormonal 
deficiency, altered uterine sensitivity or such 
other disturbed mechanism to which abortion 
can reasonably be ascribed should be selected 
for specific forms of treatment and the assess- 
ment of efficacy based on these cases. Since the 
majority of patients with early pregnancy 
bleeding do not have substantiation of the fact 
that their pregnancies are actually in the 
process of being dislodged from the implanta- 
tion site or that such an event is imminent, it 
must be conceded that any treatment for such 
bleeding is empirical. 

It is the purpose of this communication to 
present evidence as to why bleeding may occur 
in early pregnancy without separation of the 
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ovum and that, consequently, uterine bleed- 
ing does not necessarily connote threatened 
abortion. 

It is a common experience amongst obste- 
tricians to have observed patients who, despite 
bleeding in early pregnancy, with no additional 
bed rest or medication of any kind, have con- 
tinued their pregnancies without further trou- 
ble. In some of these the patient volunteers 
the information that there was some irregu- 
larity in the last one or two menstrual periods 
and on examination the size of the pregnant 
uterus is found to be greater than was antici- 
pated from the time lapse since the last epi- 
sode of bleeding. 


STATISTICAL SURVEY 


To determine the incidence of early preg- 
nancy bleeding in women who did not abort 
despite the lack of adequate treatment a con- 
tinuous series of 840 patients were questioned 
during their puerperal stay at the Queen 
Victoria Maternity Hospital, Johannesburg, 
concerning such bleeding. 

Of these patients, eight-one gave a history 
of bleeding during early pregnancy but be- 
cause of inadequate data twelve of the latter 
were discarded. The incidence of bleeding 
during early pregnancy, therefore, which could 
be attributed to an intra-uterine source was 
8.2 per cent in this series. 

Other information which emerged from this 
study was as follows: 53.8 per cent did not 
get any additional bed rest because of the 
bleeding, 25.5 per cent had bed rest of not 
more than three days’ duration and the re- 
mainder received treatment which could by 
present standards be regarded as adequate 
for threatened abortion. These received bed 
rest, sedatives and hormonal therapy although 
the nature of the latter could not be accurately 
ascertained in each instance. Thus the number 
of patients without adequate treatment for 
threatened abortion who despite bleeding con- 


* From the Department of Obstetrics and Gynecology, University of the Witwatersrand, Johannesburg, So. Africa. 
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tinued with their pregnancies to term was 6.5 
per cent. 

In 36.1 per cent bleeding occurred at the 
time of at least one expected normal! menstrual 
period and 14.4 per cent continued to have 
bleeding after fetal movements were felt. How- 
ever, only one patient with early pregnancy 
bleeding was subsequently found to have a 
placenta previa. The incidence of bleeding as 
between multipara and those with their first 
pregnancy was equal but of those with previous 
full term pregnancies 45.8 per cent stated that 
bleeding had occurred in the early months of 
pregnancy of at least one of such pregnancies. 
Whereas criticism may be offered that these 
observations are not based on objective find- 
ings but only on the historical accuracy of 
these patients we have observed that in our 
private practice in a comparably smaller series 
the incidence of bleeding is at least twice as 
great as that stated previously. In private 
practice patients generally present themselves 
for antenatal care much sooner than in hospital 
practice and the occurrence of bleeding is 
observed as a complication of early pregnancy. 
Since almost all private patients were confined 
to bed for five to seven days after cessation of 
bleeding, we did not feel justified in including 
these patients in the present statistical study. 


POTENTIAL SOURCES OF UTERINE BLEEDING IN 
PREGNANCY 


Vascular Changes in the Decidua~- Vera. 
There is little doubt that bleeding can occur 
from the uterus without interfering with fetal 
development. So-called menstruation during 
pregnancy has been recorded by various au 
thors and Novak*® regards the incidence of 
menstruation in pregnancy as about 0.05 per 
cent. Various explanations have been suggested 
for such bleeding and it is assumed by some 
that inhibition of the cyclical menstrual 
rhythm has not been complete in these cases. 

It is an observed fact* that ovarian activity 
in the first trimester of pregnancy is far from 
static and the possibility that endocrine in- 
fluences emanating from the ovaries and acting 
upon the decidua sufficient to provoke bleeding 
should not be disregarded. Follicle maturation, 
atresia and theca cell proliferation continue 
to occur despite pregnancy and such changes 
in the ovary cannot be without hormonal 
effect. In some instances the bleeding in preg- 
nancy is cyclical and whether or not this can 
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Fic. 1. Vascular thrombosis and recanalization in 
decidua vera; (a) old and new blood vessel; (b) decidua 
vera. 


be correlated with periodic follicular growth 
has still to be established. Whatever the endo- 
crine influences may be, it has been suitably 
demonstrated’:'* that profound reorganization 
of the vascular system occurs in the decidua 
during pregnancy before formation of the 
definitive placenta. Thrombosis and recanaliza- 
tion of vascular channels may be observed in 
endometrial decidual tissue. (Fig. 1.) It is im- 
probable that gross alterations in the decidua 
and particularly its vessels even in areas re- 
moved from the placental site producing as 
they do a decrease in interglandular stroma, 
ballooning of the glands, intimal fibrosis of 
arteries and formation of mural arterial and 
venous systems designed for supply and drain- 
age of the endometrial wall independently of 
the placental circulation,’ can occur without 
the occasional breakdown of so complex and 
rapid a mechanism. In fact, hemorrhages into 
the decidua are of extremely common occur- 
rence and have been commented upon by other 
observers. So long as such a break in the 
vascular system is slight and of short duration 
it is unlikely to disturb the pregnancy and is, 
therefore, of little consequence as regards the 
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prognosis in such a case. Clinically, this 
phenomenon would be manifest as bleeding in 
the presence of a normal pregnancy. 

Even when such vascular accidents occur in 
the region of the placental site they are not 
necessarily associated with disruption of the 
pregnancy. Minor degrees of hemorrhage from 
vessels beneath the placental site with conse- 
quent bleeding into nearby glands of the endo- 
metrium occurs with such regularity in rhesus 
monkeys and baboons that the term “placental 
sign” designed by Hartman to connote this 
phenomenon is a sign of pregnancy in these ani- 
mals. The glands from which such bleeding 
occurs open into the cavity of the uterus at 
the margin of the placental areas and bleeding 
lasts in the rhesus from two to four weeks from 
about the twenty-ninth day of pregnancy. 

Since the endometrial reorganization of early 
pregnancy in the human differs from the lower 
primate only with minor structural variances,® 
there is little reason to doubt that bleeding 
may similarly occur into glands of human 
decidua vera and even from the sub- or para- 
placental site without disruption of the preg- 
nancy. When the decidua capsularis connects 
with the decidual vera, a few glands may be 
seen with their ducts opening onto the outer 
surface of the membrane.'? Bleeding into such 
glands would obviously have ready access to 
the vagina. 

Further evidence in support of the conten- 
tion that bleeding may occur from the decidua 
vera may be gleaned from a consideration of 
the uterine bleeding in the presence of a living 
ectopic pregnancy. That uterine bleeding 
indicates fetal death or more specifically death 
of chorionic tissue is not always true and 
numerous instances of bleeding in the presence 
of a live tubal or abdominal pregnancy have 
been recorded. In a series of abdominal ‘preg- 
nancies described by Brady’ suppression of 
bleeding occurred in only half of the cases. 
Hoffman! asserts that when pregnancy occurs 
in one horn of a uterus Didelphys, bleeding 
from the other horn is a relatively common 
symptom and Te Linde” in discussing a paper 
by Brewer is of the opinion that bleeding can 
occur from the decidua vera in the presence 
of a live tubal pregnancy. 

While the possibility of bleeding occurring 
in the presence of an intra-uterine pregnancy 
without disturbing such a pregnancy has been 
suggested by others, this phenomenon is gen- 
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erally regarded as being of infrequent occur- 
rence. As has been shown before, the incidence 
of such bleeding ts actually greater than gen- 
erally supposed and it is probable that many 
instances of what is generally assumed to be 
threatened abortion is merely an example of 
bleeding analagous to the placental sign or that 
which occurs as a result of the vascular re- 
organization in the decidua vera during the 
predefinitive stage of placental development 
regardless of whether the pregnancy is intra- 
or extra-uterine. 

The apparently lowered incidence of bleeding 
from the uterus when the pregnancy is intra- 
uterine as compared with extra-uterine preg- 
nancies may well be related to the mechanical 
tamponade effect of the amniotic sac. The pres- 
sure of the expanding amniotic sac against the 
decidua vera could easily prevent the escape 
of any mild degree of blood loss associated with 
the re-establishment of new blood vessels. 
The uterine cavity is not wholly occupied by 
the amniotic sac until the third month and any 
bleeding tendency occurring in the decidua 
before this time would thus not be completely 
inhibited by this slowly expanding tampon. 

Actual proof of such a device is lacking but 
presumptive evidence of this may be drawn 
from the following history: A married woman, 
age thirty-four, had cyclical bleeding until the 
fifth month of her pregnancy at about thirty- 
day intervals. This was unrelated to coitus. 
Whereas her menses were normally of three to 
four days’ duration, during her pregnancy the 
loss was very slight and did not last for more 
than a day on each of these particular occasions. 
She was observed to have a plaque of endo- 
metriosis on the lateral vaginal wall which was 
excised and found histologically to contain 
decidua. There was no further bleeding and 
her pregnancy proceeded uneventfully. The 
factors responsible for the bleeding in this in- 
stance must obviously have been acting on the 
uterine decidua as well as upon this ectopic 
endometrial decidua. Since there was no evi- 
dence of bleeding from the uterine cavity and 
bleeding ceased after removal of this plaque 
of tissue, it is suggested that the pressure effect 
of the fetal amniotic sac may have been a 
factor in the prevention of bleeding from the 
cavity of the uterus. 

Obviously in those instances of bleeding in 
ectopic pregnancies, tubal or abdominal, or 
those in double uteri, such a mechanical device 
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for the prevention of bleeding is absent and 
one would expect the incidence of bleeding 
from the uterus to be greater in these instances. 
Such generally is the case. 

Should there be an excess of endometrial 
decidual tissue in an area within the uterus in- 
accessible to the expanding amniotic sac then 
a similar state of affairs may prevail in that, 
the packing effect of the fetal sac cannot exert 
any pressure against vascular loss in the super- 
ficial layers of the decidua vera. In a recent 
patient profuse bleeding was occurring in the 
early months of pregnancy from a smooth 
tongue-like projection about 14 inches in 
length extending through the cervix. Histo- 
logically, this was shown to be an endometrial 
polyp with decidual reaction and without villi. 
Despite its removal pregnancy continued. 

Had this endometrial tissue not presented 
through the cervix but remained inconspicu- 
ously above the external cervical os then treat- 
ment in this patient would have been that 
commonly employed for threatened abortion 
and credit for salvage of the pregnancy falsely 
given to whatever therapeutic measures were 
used. In Figure 2 the type of decidual hyper- 
trophy which can occur in such circumstances 
is observed at the level of the internal os. This 
area which is a potential source of bleeding 
has been designated by Johnstone as the 
“bleeding triangle” although he considers the 
mechanism to be one of poorly developed 
decidua vera inaccessible to decidua reflexa. 
This illustration shows well developed decidua 
with marked hypertrophy. 

In the presence of uterine fibromyomas dis- 
tortion of the uterine cavity may occur with 
the result that the amniotic sac and decidua 
reflexa may not come in juxtaposition with the 
decidua vera. Consequently their effectiveness 
in preventing escape of blood from superficial 
vascular hemorrhages is limited. Certainly the 
incidence of bleeding in early pregnancy asso- 
ciated with myomas appears to be relatively 
high and the unfortunate embarrassment of 
the surgeon who removes a uterus with fibro- 
myoma and finds an early pregnancy is gen- 
erally due to the irregular bleeding which 
occurs in these cases. The usual mechanisms 
which give rise to menorrhagia when fibro- 
myomas are present do not usually pertain 
when there is an intra-uterine pregnancy. 

Extraplacental Villus Activity. In consider- 
ing the phenomenon of early fetal growth and 
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the formation of amniotic and chorionic struc- 
tures it is apparent that the villi on the anti- 
placental surface of the sac, instead of under- 
going atrophy as is customary, may persist 
until such time as the expanding sac strikes 
the opposing uterine wall and its decidua. Evi- 
dence of such persistence can be observed even 
at term; and while these villi commonly 
undergo degeneration, they do not completely 
disappear. !? 

There are many instances of inhibition of 
such degeneration with actual persistence of 
function. These are clinically recognizable 
as succenturiate lobes of placenta and the much 
rarer placenta membranacea. Should the de- 
generation of such villi be but delayed and 
not form gross placental tissue recognizable at 
term, then it is conceivable that the lytic 
activity of the trophoblast may give rise to 
bleeding by destruction of the stroma and 
blood vessels of the decidua vera. Since such 
bleeding occurs in an area removed from the 
vital placental areas, in the early stages the 
decidua basalis, the danger of disruption of 
the fetus is remote, particularly if there is free 
access for such bleeding to the endocervical 
canal and vagina. If such bleeding accumulates 
in the uterine cavity and there is no free egress, 
then a stimulus for uterine contractions is pro- 
vided and the possibility of expulsion of a 
normal fetus arises. Any bleeding less than 
this critical amount is of little consequence. 
Provided that there is no obstruction to the 
blood which is lost in this way then even 
severe bleeding may not induce abortion. About 
a year ago a private patient, para 1, was ad- 
mitted to the hospital for termination of what 
appeared to be an inevitable abortion of about 
fourteen weeks’ duration. She had lost 114 
pints of blood over the preceding two days 
and this loss had been accompanied with 
lower abdominal pain which six hours before 
admission was sufficiently severe to warrant 
morphia for its alleviation. However, vaginal 
examination indicated no dilatation of the 
cervix and the size of the uterus as normal for 
the duration of the pregnancy. The patient 
was consequently left without surgical inter- 
ference; and while slight bleeding did continue 
for a further ten days, it gradually subsided. 
Subsequent delivery at term was uneventful 
but the placenta was of the circumvallate type. 
While the pathologic nature of this placenta 
is of little consequence in the present discussion, 
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Fic. 2. (a) Hypertrophy of decidua over internal os in 
a pregnant uterus; (b) fibromyoma. 


the point that emerges from this case is that 
despite gross and profuse intra-uterine hemor- 
rhage accompanied with uterine contractions, 
a pregnancy was still able to continue without 
interruption. 

It is extremely difficult to obtain direct evi- 
dence of hemorrhage occurring from the de- 
cidua vera with continuation of the pregnancy, 
but we have observed and studied several old 
museum specimens of uteri harboring early 
pregnancies which provide some information 
in the elucidation of the phenomena under dis- 
cussion. Two of these showed evidence of 
bleeding into endometrial glands and in areas 
removed from the placental sites. (Figs. 3 and 

4.) The placentas, while incompletely devel- 
sak showed no evidence of separation. (Fig. 
2.) Figure 5 shows villous structures in regions 
well removed from the site of the de nitive 
placenta; and while there was no microscopic 
evidence of vascular destruction, the mere 
presence of villi in this area is sufficient to 
suggest that a mechanism exists in this case 
for the production of inconsequential bleeding. 

Figure 6 illustrates the presence of villi 
over cervical gland sepithelium. This was ob- 
tained with a biopsy curette from a patient 
who was not suspected of being pregnant 


because of long periods of amenorrhea and 
occasional menses of variable duration. This 
specimen was obtained six days following a 
two-day episode of bleeding. Yet despite its 
removal the pregnancy continued undisturbed. 
Viability of villi and their capacity to induce 
vascular destruction are not directly dependent 
upon a living fetus as Is apparent in hydatidi- 
form moles and chorionepitheliomas. Therefore, 
it must be anticipated that bleeding might 
occur from extraplacental areas so long as 
villi continue to exist in these localities. 

It is impossible to estimate the extent of 
bleeding upon which will hinge the probability 
of abortion provided that the hemorrhage is 
occurring in a region which will not disrupt 
the pregnancy directly. In these circumstances 
in which the actual site of the definitive 
placenta is detached the prognosis is obviously 
extremely poor. 

On summary, all that can be said at this 
time is that there is histopathologic evidence 
supported by clinical observations that bleed- 
ing from the uterine cavity does not necessarily 
connote impending separation of the fetus. 
On theoretic grounds only it is conceivable that 
other conditions could give rise to bleeding 
from the uterus without interfering with 
further fetal development but little can be said 
of these at this time. 


COMMENTS 


Because of the large number of women who 
despite bleeding in early pregnancy continue 
with their pregnancies undisturbed it must be 
accepted that such bleeding is frequently a 
normal phenomenon or a minor variation 
from the normal. The histophysiologic meta- 
morphosis which takes place in the endome- 
trium during pregnancy is associated with an 
extensive vascular reorganization and it is 
indeed surprising that bleeding does not occur 
from the decidua more often than is normally 
encountered. Compared to the macacus and 
baboon, the human fares well in this respect. 
When one considers the high fetal loss result- 
ing from abnormalities in the formation and 
development of fertilized ova and the im- 
plantation process in the decidua, then the 
occasional breakdown in the vascularization 
of parts of the decidua must be regarded as 
but a slight variance from the normal in this 
complex mechanism concerning early fetal 
development. It is also possible that actual 
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Fic. 3. Decidua with normal endometrial gland showing vascular extravasation into the lumen of 
the gland. 

Fic. 4. As Figure 3; note proximity of blood vessel to endometrial gland. 

Fic. 5. Pregnant myomatous uterus with well developed placenta (b) and persistent villous struc- 
tures (a); (c) cervix; (d) myoma. 

Fic. 6. Normal villi over cervical epithelium. 
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bleeding occurs from the decidua much more 
often than is witnessed but that the mecha- 
nisms preventing the escape of minor blood 
losses are adequate in the human. 

There is no doubt that bleeding even from 
the extraplacental areas of the decidua may 
result in abortion provided that it is of suffi- 
cient magnitude to induce uterine contractions. 
Consequently the long accepted practice of 
bed rest for patients with bleeding in early 
pregnancy is a rational procedure since it might 
tend to minimize such blood loss. 

The fact that many women do not abort 
despite ambulation indicates that this type 
of bleeding is in actual fact of little consequence 
in many instances. 

While the use of hormonal therapy is of defi- 
nite value in selected cases of early pregnancy 
bleeding, it appears generally to be an em- 
pirical procedure since the number of phy- 
siclans using estrogens, progesterones and 
vitamin E for threatened abortion is far in 
excess of the number who have adequate 
facilities for the accurate determination or 
assessment of deficiencies in their pregnancy 
bleeders. In the face of those potential sources 
of inconsequential bleeding as have been 
indicated in this presentation and in view of 
the relatively large numbers of individuals who 
do bleed from such sources the efficacy of the 
routine use of endocrine substances becomes 
suspect. 

For correct evaluation of such therapy, 
therefore, any statistical data purporting to 
show the specific value of hormonal therapy 
in the prevention of abortion must eliminate 
vaginal or cervical sources of bleeding, intra- 
uterine bleeding of a quasi-physiologic nature 
and must also establish the existence of a 
deficiency or imbalance of hormones sufficient 
to imply that abortion will occur unless specific 
therapy is instituted. 

The earlier successes claimed for proges- 
terones, subsequently questioned then super- 
ceded by estrogens alone or with progesterones, 
can be reconciled by the fact that some of the 
patients who continued with their pregnancies 
with each type of treatment would possibly 
not have aborted regardless of treatment. 

Since few medical men would allow their 
patients with bleeding in early pregnancy to 
remain ambulatory, such patients invariably 
get the benefit of bed rest, sedation with or 
without additional hormonal or vitamin ther- 
apy. The apparent results of such treatment 
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will then depend upon whether or not such a 
patient would have aborted in any case, 
whether bed rest was sufficient to prevent the 
amount of bleeding necessary to incite uterine 
contractions or whether there was in fact a 
deficiency corrected by adequate medicinal 
therapy. Unless each of these can be adequately 
assessed, treatment remains speculative; and 
until cases of early pregnancy bleeding can be 
definitely assessed as potential aborters by 
endocrine assays or whatever other method 
suffices, it is pointless to regard any form of 
medicinal treatment as anything but empirical. 

Certainly until such time as it is possible to 
discriminate between inconsequential bleeding 
and threatened abortion it behoves us to re- 
gard and treat all bleeding from the uterine 
cavity in early pregnancy as potential aborters 
but to propound claims for success with par- 
ticular remedial measures without precise 
evidence of threatening abortion other than 
bleeding is unquestionably presumptuous at 
this time. 
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RUPTURED ADNEXAL ABSCESS WITH GENERALIZED 
PERITONITIS* 


Paut Pepowrrz, M.D. AND LAuRENCE B. FELmMus, M.D. 
Brooklyn, New York 


UPTURE of an adnexal abscess, either 
R ovarian, pyosalpinx or tubo-ovarian, 
resulting in generalized peritonitis, is 
one of the gravest conditions encountered by 
the gynecologist. Despite this serious com- 
plication of pelvic inflammatory disease, little 
has been published regarding its frequency, 
diagnosis and treatment.!~® 

Until recently the results in the treatment 
of patients with ruptured adnexal abscesses 
were very poor and discouraging. Marked 
improvement in the survival rate of these 
patients in the last few years has emphasized 
the value of early diagnosis and treatment. 

Since the inception of the University Divi- 
sion at Kings County Hospital in 1935, there 
have been thirty-five cases of generalized peri- 
tonitis secondary to ruptured adnexal abscesses 
diagnosed and treated. 

Rupture of an adnexal abscess is one of the 
less common complications of pelvic inflam- 
matory disease. The majority of standard text- 
books of gynecology make no mention of it. 
The remote possibility of such an occurrence 
is conceded by Curtis! who stated that he 
had never seen a case. Bauer!! and Lenormant 
and Kaufmann” both reported that ruptured 
pyosalpinges were found in 8 per cent of all 
patients operated upon for generalized perito- 
nitis. The latter authors also gave a 1 per cent 
incidence of ruptured pyosalpinx in all patients 
operated upon for salpingitis. 

From 1935 to 1951 there were 16,043 patients 
admitted to the gynecologic service, of which 
39.9 per cent had a diagnosis of inflammatory 
adnexal disease, pelvic peritonitis or generalized 
peritonitis. In this group there were thirty- 
five cases with ruptured adnexal abscesses, an 
incidence of 1:458 or 0.22 per cent. The 
youngest patient in the series was thirteen 
years of age and the oldest forty-seven. 

Twenty-nine patients were Negro and six 
were white. In our institution, as in other large 


county and municipal hospitals, the incidence 
of pelvic inflammatory disease is more common 
in the Negro race than in the white. Ruptured 
adnexal abscesses occurred more than four 
times as frequently among the Negroes, 
despite the fact that they comprised only 
56 per cent of all patients admitted to the 
ward. Thirteen of the patients had never been 
pregnant and twenty-two had had one or more 
pregnancies. 

Abscesses of the adnexa usually 
sequel of three types of infection, namely, 
gonorrheal, pyogenic and tuberculous. The 
gonorrheal type was the most frequent, com- 
prising 85.7 per cent of the cases in this series. 
Tuberculous adnexitis was not present in 
any of the patients. 

Etiology. The gonococci reach the tubes 
by way of the mucosa and produce an endo- 
salpingitis. Soon the wall of the tube is involved 
followed with occlusion of the fimbriated end. 
Exacerbations of the disease and secondary 
bacterial invaders lead to partial or complete 
sealing of the isthmus, with subsequent reten- 
tion of pus within the tubal lumen followed 
with varying degrees of distention. Leakage of 
pus from a partially occluded ostium infects 
the contiguous ovary, the portal of entry being 
provided by the periodic rupture of the fol- 
licles. The involved tube and ovary then may 
fuse to form a conglomerate mass, a tubo- 
ovarian abscess. (Figs. 1 and 2.) 

In the pyogenic or puerperal type of infection 
the tube and ovary are involved usually via 
the lymphatics and blood vessels. Commonly, 
it is secondary to an infected abortion which 
primarily involves the cellular tissues of the 
parametrium and broad ligament. In such cases 
the tubal lumen usually is spared and the end 
result is a perisalpingitis. It is the ovary that 
most often bears the brunt of the infection 
as is illustrated by the following case. 

An eighteen year old Negro nullipara had 


are the 


* From the Department of Obstetrics and Gynecology, State University of New York at New York City, College 
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Fic. 1. Microscopic section of small ovarian abscess showing surrounding normal ovarian parenchyma, X 40. 
Fic. 2. Microscopic section of tubo-ovarian abscess; note fusion of pyosalpinx and ovarian abscess, X 15. 
Fic. 3. Microscopic section of pyosalpinx demonstrating marked thickness of tubal wall, x 40. 

Fic. 4. Microscopic section of wall of large ovarian abscess with thin shell of ovarian parenchyma, X 8o. 
Compare with Figure 3. 


several exacerbations: of pelvic peritonitis 
following an induced abortion. She was 
admitted in extremis with generalized peri- 
tonitis. She died thirty-eight hours after the 
acute onset of her last attack. Autopsy revealed 
a ruptured left ovarian abscess, left salpingitis, 
generalized peritonitis and a normal right tube 
and ovary. (Fig. 3.) 

An enlarging ovarian abscess practically 
destroys all the normal ovarian parenchyma. 
Eventually the organ is converted into a mass 
many times the original size of the ovary. 
Further increase in the size of the abscess 
causes progressive thinning of its fibrous wall 
which readily explains the ease with which 
rupture occurs. (Fig. 4.) 

Distention of a pyosalpinx from repeated 
exacerbations of an infection may lead to an 
enormous mass since the tubal musculature 
allows for considerable stretching. The size 
the tube must ultimately attain prior to rupture 


is variable. Rupture of the tube depends upon 
the amount of focal inflammatory involvement 
of the wall, resulting in subsequent ischemia 
and leading to necrosis and ultimate perforation. 
Occasionally, with repeated infections the 
abscess may become adherent to an adjacent 
hollow viscus, such as the bladder, rectosig- 
moid or vaginal vault, and perforation of the 
abscess with evacuation of its contents into 
that organ may occur. This frequently leads 
to sudden relief of symptoms and eventual 

Almost all the reported cases of ruptured 
adnexal abscesses with generalized peritonitis 
were tubal. Rupture of ovarian abscesses has 
received little attention. However, in our 
series Ovarian abscess rupture occurred in 
eight cases, whereas tubal rupture occurred in 
five. In seventeen patients with tubo-ovarian 
abscesses the exact site of rupture could not 
accurately be determined. It is our belief that 
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the ovary is the more likely site for perforation 
in most tubo-ovarian abscesses since this organ 
lacks the relatively thick distensible muscular 
coat of the tube. In four other cases the diag- 
nosis was made clinically but the pathology 
and site of rupture were not determined by 
laparotomy in one case or autopsy in three. 
(Fig. 5.) 

An adnexal abscess may rupture spontane- 
ously or from trauma. Fourteen cases (40 per 
cent) I in this series ruptured prior to admission 
and in twenty-one (60 per cent) the rupture 
took place while the patients were being treated 
in the hospital. One abscess perforated twenty- 
seven days after conservative therapy. Re- 
peated ruptures of adnexal abscesses occurred 
in six patients. In only three instances did 
rupture occur traumatically in patients under 
observation; one occurred during the spon- 
taneous expulsion of an early uterine gestation 
and two while straining at stool. In the latter 
cases the site of rupture was on the left side, in 
proximity to the rectosigmoid. The injudicious 
use of purgatives may lead to rupture’ as 
may coitus or a too vigorous bimanual examina- 
tion” or uterine curettage. We have observed 
a death following rupture of an adnexal abscess 
during the course of a barium enema. 

Bacteriology. Although the etiologic agent 
in most cases of pelvic inflammatory disease 
is the gonococcus, yet this organism was not 
found in any culture taken at operation. 
Petroff'® and Brickner reported positive 
cultures in less than 10 per cent of patients 
with generalized peritonitis. 

Secondary bacterial invaders are probably 
responsible for continued growth of the 
abscesses as well as the frequently fatal peri- 
tonitis. The most common organisms recovered 
from the peritoneal fluid and the abscess 
cavities have been non-hemolytic streptococci 
and Escherichia coli. No growth was obtained 
in five of our cases, but this may have been the 
result of effective preoperative antibiotic 
therapy. 

Clinically, the symptoms and signs accom- 
panying generalized peritonitis secondary to 
rupture of an adnexal abscess vary with the 
extent of spillage. If the perforation is small, 
adhesions may form sealing off the opening. 
There is little doubt that this occurs often for 
the signs and symptoms are indistinguishable 
from an acute exacerbation of pelvic inflam- 
matory disease. The condition should be 
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Fic. 5. Microscopic section of ovary revealing site of 
perforation of abscess, X 40. 


considered if there is exacerbation of lower 
abdominal pain, marked weakness, rectal 
tenesmus and diarrhea. Examination reveals 
moderate pelvic peritonitis with direct and 
rebound abdominal tenderness. Mild shock 
may be present. On bimanual examination 
either a collection of pus in the cul-de-sac or 
a mass in one or both fornices may be noted. 
The pulse usually is rapid, but the temperature 
is variable. 

On the other hand, massive perforation of an 
adnexal abscess gives rise to a characteristic 
clinical picture. Almost always there is an 
abrupt onset of severe lower abdominal pain 
referred to the side of the rupture. In a short 
time the entire abdomen is involved with a 
severe generalized peritonitis and the patient 
is in a state of total collapse. As in ruptured 
ectopic pregnancy, rectal tenesmus and shoul- 
der pain may be present. Nausea, vomiting 
and cold clammy perspiration, typical of 
shock, appear. Paralytic ileus secondary to 
generalized peritonitis soon follows, and the 
patient appears gravely ill. 

The temperature immediately following rup- 
ture may be normal, elevated or subnormal. 
However, within a short time it rises rapidly 
and terminally reaches 108°F. The blood 
pressure drops immediately to shock levels 
and usually remains low, despite the admin- 
istration of blood, plasma or intravenous fluids. 
The rate and quality of the pulse indicate that a 
major calamity has occurred, for it is usually 
rapid and thready and out of proportion to the 
temperature, varying from 110 to 170 per 
minute. Occasionally the pulse is imperceptible. 
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An increasing pulse rate, despite a rise in blood 
pressure, indicates that the peritonitis is over- 
whelming and treatment is ineffectual. 

A previously palpable pelvic mass may no 
longer be felt. Abdominal tenderness and 
resistance become marked, with severe rebound 
tenderness, and the abdominal wall becomes 
board-like in consistency. 

The findings on pelvic examination depend 
upon the time that had elapsed since rupture. 
Soon after the catastrophe remnants of a mass 
in one of the fornices may be delineated, 
with perhaps an intact mass on the opposite 
side. Later, because of increasing abdominal 
distention and resistance, only a vague mass or 
fullness is noted. The cervix is exquisitely 
sensitive to motion and the uterus becomes 
difficult, if not impossible, to outline. 

The laboratory is of little aid in the diag- 
nosis. The white blood count ranges from 10,000 
to 30,000 cells, with 80 to go per cent poly- 
morphonuclear leukocytes. However, the over- 
whelming infection occasionally causes an 
actual depression of the total count, and low 
values of 6,000 to 8,000 cells occurred in five 
of the patients in this series. The red cell 
sedimentation rate is rapid and of no particular 
diagnostic significance. 


DIFFERENTIAL DIAGNOSIS 


Generalized peritonitis secondary to ruptured 
adnexal abscess presents a definite clinical 
picture and the diagnosis should offer little 
difficulty. If adnexal masses had been felt 
previously, an accurate diagnosis can more 
readily be made, for sudden disappearance 
suggests rupture. A history of either a gonor- 
rheal infection of the upper genital tract or a 
recent infected abortion, together with the 
abrupt onset of generalized peritonitis, a pulse 
out of proportion to the temperature, severe 
shock and the disappearance of a mass previ- 
ously noted in the pelvis all point to the 
diagnosis. 

However, this condition must be differ- 
entiated from ectopic pregnancy, acute ex- 
acerbation of chronic pelvic inflammatory 
disease, septic abortion with uterine per- 
foration, torsion or rupture of an ovarian cyst 
and rupture of an acute appendicitis. 


TREATMENT 


‘ The treatment of ruptured pyosalpinx, 
ovarian abscess or tubo-ovarian abscess is 
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primarily surgical, and the urgency and extent 
of the procedure depends upon the size of the 
perforation. 

If the peritonitis from a small perforation 
of an adnexal abscess is being controlled 
satisfactorily by the patient, conservative 
treatment may be continued. This consists of 
whole blood transfusions, Wangensteen suction, 
supportive intravenous fluids, sulfa drugs, 
penicillin, streptomycin and aureomycin. Since 
the advent of the latter two antibiotics there 
have been survivals without surgical treat- 
ment, even in the face of catastrophic per- 
forations, which formerly were always fatal. 

When a pelvic abscess forms, drainage 
through a posterior colpotomy should be in- 
stituted. Following recovery from the acute 
phase, and with improvement in the general 
condition, hysterectomy and bilateral  sal- 
pingo-oophorectomy should be performed be- 
fore the patient is permitted to leave the 
hospital. Two patients in this series with small 
perforations were treated in this manner and 
have made satisfactory recoveries. Failure to 
operate at this time is an invitation to sub- 
sequent rupture of an abscess because the 
patient invariably will be exposed to repeated 
infections. 

We have used three methods in treating large 
perforations, namely, conservative measures, 
as used for small ruptures, the addition of 
peritoneal cavity drainage, either abdominal 
or vaginal, and more recently, extirpation of 
the uterus and adnexa. 


RESULTS OF TREATMENT 


Conservative Treatment. Fifteen patients 
were treated with medical means only; eleven 
died and four recovered, a mortality rate of 
73-3 per cent. The deaths occurred before 
1947 prior to the advent of streptomycin and 
aureomycin. The four patients who survived 
had a stormy course and a prolonged hospital 
stay. They were readmitted after a short 
interval with either the same symptoms or 
for persistent abdominal pain. 

The first case was that of a twenty-nine year 
old colored para 2-0-0-2 who was readmitted 
to the hospital one month following discharge 
after apparently recovering from a ruptured 
adnexal abscess which had been treated con- 
servatively. An extraperitoneal drainage for a 
pelvic abscess was performed but the patient 
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failed to improve. Six weeks later a posterior 
colpotomy was done. Three weeks later the 
abdominal wound was reopened and drained 
once more. The patient was finally discharged 
from the hospital three months after the 
initial operative procedure, still draining ab- 
dominally and vaginally. When examined 
in the outpatient clinic six months later the 
abdominal wound was still draining and large 
pelvic masses were still present. Two years 
after the initial operation the patient was 
readmitted because of persistent abdominal 
pain and a draining abdominal sinus. Culture 
of the pus from the sinus revealed non-hemoly- 
tic streptococci. On opening the abdomen a 
supravaginal hysterectomy and bilateral sal- 
pingo-oophorectomy was the only operation 
feasible because of the extensive adhesions 
that were present. Accidental severance of the 
left ureter occurred and was repaired following 
which the patient recovered uneventfully. 

The second case was that of a white twenty- 
two year old nulligravida who was read- 
mitted two months after discharge complaining 
of lower abdominal pain. Previously she had 
been treated conservatively for generalized 
peritonitis following rupture of an adnexal 
abscess. Four days later she suddenly collapsed 
into deep shock. A diagnosis of ruptured 
abscess was made. When she failed to rally 
from shock after seven hours of vigorous 
supportive measures, a laparotomy was per- 
formed and 1,500 cc. of foul-smelling pus was 
evacuated from the peritoneal cavity. A 2 cm. 
rent was found in a left pyosalpinx. The entire 
uterus and the adnexa were removed, and the 
abdomen closed without drains. She recovered 
without incident. 

The third case was that of a twenty-four 
year old colored para 1-0-0-1 who was ad- 
mitted to the ward with severe lower abdominal 
pains. She had been treated in another city 
six months before with abdominal incision and 
drainage for a ruptured adnexal abscess. 
Admission diagnosis was left tubo-ovarian 
abscess. The following day the patient sud- 
denly went into shock and it was felt that the 
abscess had ruptured. However, she improved 
rapidly with conservative treatment and ten 
days later was‘ taken to the operating room 
in good condition for laparotomy. As she was 
being transferred to the operating table her 
pulse became thready and extremely rapid; 
the blood pressure fell to 60/40. Despite the 
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patient’s desperate condition a subtotal hy- 
sterectomy and bilateral salpingo-oophorec- 
tomy was performed for a ruptured left tubo- 
ovarian abscess. Her postoperative course was 
satisfactory until the third day when she went 
into shock during the administration of a 
rectal irrigation. Perforation of the bowel was 
suspected. At operation a rent in the recto- 
sigmoid was found and repaired and a colostomy 
was performed. Thereafter, her course was 
uneventful and she was discharged on the 
twenty-fourth day after the hysterectomy. 

The fourth case was that of a thirty-seven 
year old para 3-0-0-3 in whom a subdiaphrag- 
matic abscess developed while the patient was 
being treated conservatively for generalized 
peritonitis following rupture of an adnexal 
abscess. The subdiaphragmatic abscess was 
incised and drained and the patient discharged 
after apparent recovery. Four months later 
she was readmitted for severe lower abdominal 
pains. Posterior colpotomy was performed 
twice in one month. Nine months have elapsed 
since rupture of the abscess and the patient is 
still draining vaginally. A large adnexal mass 
is still present. She has lost more than 50 
pounds since the onset of her illness. At present 
she is being physically rehabilitated prepara- 
tory to major surgery. 

Drainage Treatment. Six patients were 
treated with abdominal or vaginal drainage, 
in addition to medical therapy. Five or 83.4 per 
cent of these patients died. The mortality rate 
in similar cases reported by Soimaru” and 
Petroff'® was 60 and 66 per cent, respectively. 
The deaths occurred before the introduction of 
streptomycin and aureomycin. The patient 
who survived in our series had been treated 
with streptomycin. 

A forty-seven year old white nulligravida 
was admitted complaining of lower abdominal 
pain of one year’s duration and fever for one 
month. Examination revealed a large right 
adnexal abscess. Eight days later the patient 
suddenly went into shock and the adnexal 
mass was no longer palpable. At laparotomy a 
ruptured right tubo-ovarian abscess was noted. 
Drains were placed into the abscess cavity 
and the abdominal wall closed. Non-hemolytic 
streptococci were obtained on culture. Strepto- 
mycin, penicillin and sulfa drugs were used 
liberally. The patient recovered and was dis- 
charged on the twentieth postoperative day. 

Two and a half months later she was read- 
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mitted complaining of progressive weakness 
and lower abdominal pain. Pus was still drain- 
ing through the abdominal wound. Large, 
bilateral, firmly adherent adnexal masses 
rising above the umbilicus were noted on 
pelvic examination. One week later a large 
amount of pus suddenly drained through the 
vagina. The symptoms dramatically disap- 
peared and recovery was uneventful. However, 
several months later bilateral adnexal masses 
were still present. 

Major Surgery. Since 1947 twelve patients 
have been subjected to major surgery, without 
a fatality; eleven patients had hysterectomy 
with bilateral salpingo-oophorectomy and one 
unilateral salpingo- oophorectomy. 

An important factor in the prognosis previ- 
ously was the interval between rupture of the 
adnexal abscess and operative treatment. 
Brickner,'® Petroff'® and Lubke?! have shown 
that the lowest mortality from ruptured pyo- 
salpinx occurred in patients operated upon 
within the first twelve hours. Each additional 
hour’s delay caused an increase in the mor- 
tality incidence from 10 to 27 per cent for the 
first twelve hours to 33 per cent in the twenty- 
four- to forty-eight-hour period. Petroff re- 
ported a mortality rate of 73 per cent after 
forty-eight hours. 

In our series four patients were operated 
upon within the first twelve hours following 
rupture, three at twenty-four hours, three at 
seventy-eight hours and the remaining two 
were operated upon ten and eleven days after 
rupture. The satisfactory outcome in this 
late group probably can be attributed to the 
newer antibiotics. 

The extent of the surgical procedure depends 
on the general condition of the patient during 
the operation. As a rule, these patients are in 
shock not from blood loss but from the over- 
whelming toxemia and the perforation of the 
viscus. The continued seeding of the peri- 
toneal cavity with infected material from the 
ruptured abscess is responsible for the main- 
tenance of shock. Accordingly, these patients 
do not respond to the usual remedial measures. 
Only when the source of contamination is 
removed may recovery be expected. This can 
be accomplished only by excision of the per- 
forated organ. Since unilateral salpingectomy 
or salpingo-oophorectomy yields the desired 
result with minimum surgical manipulation 
and trauma, it would appear to be the pro- 
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cedure of choice. However, in Petroff’s series 
of forty-six cases bilateral salpingectomy was 
associated with a lower mortality rate (11.8 
per cent) than unilateral salpingectomy (27.5 
per cent). 

If the patient’s condition is satisfactory 
during the operation, hysterectomy and bi- 
lateral salpingo-oophorectomy are preferred, 
provided the technical difficulties are not too 
great. Both supravaginal and total hysterec- 
tomies have been performed in this group 
depending on the patient’s condition and the 
findings at operation. Postoperative vaginal 
drainage appears to make little difference in 
the outcome but is preferable to abdominal 
drainage. 

A salpingo-oophorectomy was performed on a 
fifteen year old colored girl who had several 
previous exacerbations of pelvic inflammatory 
disease. Six days after admission to the hospital 
a right tubo-ovarian abscess ruptured, but 
recovery was fairly prompt with medical treat- 
ment alone. On the ninth hospital day a massive 
rupture occurred, and the patient went into 
profound shock. Her pulse had become imper- 
ceptible. At operation a right tubo-ovarian 
abscess was found ruptured, and despite the 
presence of a left salpingo-oophoritis, only the 
right tube and ovary were removed. The usual 
policy of complete operation was not followed 
in this case. Her recovery was uneventful and 
she was discharged on the ninth postoperative 
day. No bacterial growth was obtained from 
the purulent fluid in the peritoneal cavity. 

Usually the uterus can be removed without 
too much difficulty after the adnexal masses 
have been mobilized. Complete removal of all 
sources of infection permits better drainage 
and, in addition, a useless infected organ is 
not left behind. 

In only two of the thirty-one cases in which 
the pathologic changes had been directly 
observed was there unilateral adnexal disease. 
Because of this we prefer generally to remove 
both ovaries and tubes. The remaining twenty- 
nine had bilateral imvolvement, seventeen 
large tubo-ovarian abscesses, twelve pyosal- 
pinges and two ovarian abscesses with tubal 
disease. Therefore, since the unruptured side 
was also involved in almost all cases and since 
rupture of an abscess cannot be prognosticated 
with certainty, removal of both adnexa would 
appear to be justified. Failure to remove both 
sides may subject the patient to a long period 
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of invalidism since ovarian abscesses almost 
always fail to resolve. 

Eight of the eleven patients who had a 
hysterectomy and bilateral salpingo-oophorec- 
tomy recovered uneventfully. All were dis- 
charged from the hospital by the twelfth 
postoperative day including three patients 
whose interval was longest before coming to 
surgery following rupture of their abscesses. 

There were three postoperative complica- 
tions. In two patients superficial wound infec- 
tions developed. The third had a bowel per- 
foration during a rectal irrigation on the third 
postoperative day. This probably was due to a 
weakened area in the wall of the bowel, a 
result either from the contiguous infection or 
from the trauma incurred during operation. 
Here prompt recognition and repair of the 
rent in the rectosigmoid was followed with an 
uneventful recovery. 

To prevent bowel injuries during surgical 
procedures, no attempt is made to remove the 
wall of the abscess which is adherent to the 
intestine. Fragments left behind act as blowout 
patches. Scrupulous attempts at removing the 
entire wall of the abscess are not only time 
consuming but also almost certain to injure 
the adherent organ. Postoperative perforation 
may occur if an additional strain is placed on 
this tissue, as happened in one patient. Since 
that accident we withhold all enemas and 
rectal irrigations postoperatively. 

The immediate postoperative care includes 
such supportive measures as intranasal oxygen, 
blood transfusions, Wangensteen drainage and 
intravenous fluids. Streptomycin and aureo- 
mycin offer effective means for combatting the 
infecting organisms, usually non-hemolytic 
streptococci and Esch. coli. 


COMMENTS 


Miller,22 in analyzing the deaths on the 
gynecologic service at the Charity Hospital 
in New Orleans over a five-year period, found 
fifty-five deaths resulting from pelvic inflam- 
matory disease. It is interesting to note that 
twenty-one cases (38.2 per cent) resulted from 
rupture of an adnexal abscess. He concluded 
that early surgical intervention might have 
salvaged some of these patients. 

Treatment with the recently developed 
antibiotics has altered the clinical course of 
patients with generalized peritonitis resulting 
from ruptured adnexal abscesses. Before they 
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were available our mortality with conservative 
therapy was 100 per cent but since their advent 
most of these patients have survived. However, 
the results have not been entirely satisfactory 
because recovery was rarely complete. Two of 
the four patients so treated had a recurrent 
rupture within a relatively short time following 
their apparent recovery. The other two patients 
have remained chronically ill and subject to 
numerous operative procedures necessitated 
by the continued presence of the original 
infection. One of these was operated upon two 
years later; and because of the difficulties 
encountered, a ureter was accidentally severed 
and repaired (Case 1). 

The subsequent course of another patient, 
who recovered after an abdominal incision and 
drainage, has not been satisfactory. She has 
continued to have pain and has become pro- 
gressively weaker, requiring hospitalization 
two months later. This patient still has bilateral 
adnexal masses which will have to be removed 
at a more opportune time. 

Results accomplished by removal of the 
adnexa, prior to the advent of antibiotics, 
have been far superior either to conservative 
therapy or to incision and drainage. Although 
excision of the perforated adnexa is the simplest 
procedure for removal of the source of the 
peritonitis, it usually leaves behind an acutely 
infected organ on the opposite side. Often 
this infection remains active and subject to 
acute exacerbations despite medical therapy. 
Removal of both tubes and ovaries has been 
shown to be associated with a lower mortality 
rate'® than when unilateral excision is done. 
The eventual removal of the opposite side, if 
not done at the time of perforation, will prove 
to be more difficult at a later date because of 
adhesions resulting from the generalized peri- 
tonitis and the laparotomy. 

Although bilateral adnexectomy has proven 
to be effective in the treatment of ruptured 
adnexal abscesses, the added removal of the 
uterus at the same time offers definite advan- 
tages. It eliminates the final remaining source 
of infection within the peritoneal cavity, 
more adequate drainage per vaginum can be 
obtained and a functionless organ is removed 
as a possible source for future disease. Since 
the most difficult part of the surgical procedure 
is mobilization of the adnexal masses prepara- 
tory to their removal, the uterus usually can 
be extirpated with relative ease without 
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excessive prolongation of the operation. In 
the last analysis the extent of the surgery 
depends upon the condition of the patient and 
the findings at laparotomy. Obviously, if the 
patient remains moribund, simple salpingo- 
oophorectomy is all that should be attempted. 
If, however, the patient improves after the 
operation has begun, as have all the patients 
in this series, then bilateral salpingo-oophorec- 
tomy and hysterectomy should be carried out. 
The success of apparent radical surgery has 
been made possible by liberal use of blood 
transfusions, advances in anesthesiology and 
surgical technics and development of new 
antibiotics. However, while the ability to 
carry out extensive removal of diseased tissue 
in seriously ill patients without either immedi- 
ate or delayed mortality is a tribute to modern 
surgical technics and while it would appear 
that such radicalism offers, at present, the 
only hope of permanent cure, castration of 
women during their sexually active years is to 
be deplored. The results must be continually 
and critically weighed in the light of newer anti- 
biotics and other more conservative measures. 


SUMMARY AND CONCLUSIONS 


1. Thirty-five consecutive cases of ruptured 
adnexal abscesses with generalized peritonitis 
are presented. 

2. Twenty-one cases (60 per cent) ruptured 
in the hospital during the course of medical 
treatment. 

3. There is a higher incidence of ruptured 
adnexal abscesses in the Negro race. 

4. Cultures from the abscess have been 
consistently negative for the gonococcus. 
Non-hemolytic streptococci and Esch. coli 
have been recovered. 

5. The more common site of rupture, con- 
trary to previously published reports, is the 
ovarian abscess. The relative thinness and lack 
of distensibility of the wall of an ovarian 
abscess predispose to perforation more readily 
than a pyosalpinx. 

6. A pelvic abscess frequently develops 
after the leakage of purulent fluid from a small 
perforation of an adnexal abscess. 

7. Prior to 1947 treatment consisted of 
medical measures, and occasionally incision 
and drainage, with a mortality rate of 100 per 
cent. 

8. Since 1947 nineteen patients have been 
treated without a fatality. 
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g. Although recovery has followed conserva- 
tive therapy and incision and drainage, the 
results have not been satisfactory since further 
surgical treatment usually is necessary. 

10. The procedure of choice is extirpation 
of the uterus and adnexa wherever possible. 
If not feasible, then removal of the involved 
adnexa is the minimum amount of surgery that 
should be done. 
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One of the most successful operations for the creation of an artificial 
vagina is the making of an opening through the perineum toward the 
uterus (if one is present) and lining it with split-skin grafts placed upon a 
mold which is held in this cavity until the grafts take. Of course, the smooth 
outer skin surface faces the mold and the raw, basal part of the skin graft 
lies externally on the mold. Even in the absence of the uterus such a satis- 
factory canal for marital purposes is worth while, especially since the pro- 
cedure is a simple one. Simpler still is the operation in which a perineal 
canal is opened up and a smooth vaginal prothesis is inserted and kept in 
place until the canal (between bladder and rectum) becomes completely epi- 
thelized, starting from the normal perineal skin. In a few of these cases nor- 
mal pregnancy and parturition has occurred. (Richard A. Leonardo, M.D.) 
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Detroit, Michigan 


ASJCALLY, intestinal decompression by 
B the use of an intestinal decompression 
tube depends upon the ability of the sur- 
geon to cause a tube of sufficient length and 
sufficiently large caliber to pass down the gas- 
trointestinal tract to the point of obstruction. 
Ideally, a simple tube such as the Levin tube of 
16 fr. to 18 fr. caliber, if it could consistently 
be passed down the gastrointestinal tract, 
should satisfy the criteria necessary to decom- 
press the bowel successfully. One can readily 
consider just what the ideal decompression 
tube should be like, namely, (1) a single lumen 
tube for simplicity; (2) a tube of sufficient 
caliber, 18 fr. preferably, so that plugging of the 
lumen by particulate matter would not occur 
readily and constant nursing care and irriga- 
tions would notjbe necessary; (3) a sufficient 
‘number of holes in the tube to assure rapid and 
complete decompression and prevent pocketing 
by isolated loops of distended bowel such as 
occurs in paralytic ileus; (4) holes of suffi- 
ciently large size so that they do not become 
obstructed readily and the intra-abdominal and 
intraluminal bowel pressure could easily force 
intestinal contents through the holes in the 
tube and into the lumen where a proximally 
directed stream would be created by the nega- 
tive pressure applied to the end of the tube 
by some type of suction;! (5) the holes should 
be elliptic in shape with the long axis of the hole 
along the long axis of the tube to prevent kink- 
ing of the wall of the tube because of the size of 
the hole. 

If a tube of this type is passed down to the 
point of obstruction, one would have the sim- 
plest type of intestinal decompression tube. 
It would be easy to care for, difficult to plug up, 
require very little nursing care and present the 
most efficient instrument for intestinal decom- 
pression. Unfortunately, such a tube does not 
consistently pass down the gastrointestinal 
tract. For this reason tubes of many designs 
have been described? in an effort to assure a 


more consistently successful intubation. By so 
doing, however, many surgeons are widely 
deviating from the prime object of the tube, to 
decompress the bowel. Complicated tubes and 
apparatus have been presented with tube heads 
as a propulsive mechanism in a widely varying 
range of sizes and shapes. The idea of having a 
simple tube of adequate caliber down the bowel 
is thus completely lost from sight. 

‘We believe that by simply attaching a loose 
balloon 244 inches long to the very tip of a 
simple tube and placing a small amount of 
mercury within the balloon the simplest possi- 
ble type of downward propulsion for the sim- 
plest possible intestinal tube would be created.® 
The past five years have shown this to be the 
case. Rapid and successful intubation may be 
assured in well over go per cent of all cases 
intubated ‘by anyone willing to familiarize 
themselves with the method of intubation. It is 
certain that a simple tube with an attached 
simple balloon containing mercury for propul- 
sion would seem to satisfy our desire for the 
least complicated and most efficient type of 
instrument for intestinal decompression. 

The widespread use of these single lumen 
tubes soon demonstrated other problems inci- 
dental to their use. The most important com- 
plication is the diffusion of intestinal gases 
through the wall of the balloon into its Jumen. 
This results in a markedly inflated balloon 
within the bowel. As a result a partial obstruc- 
tion may be made complete, or in the case 
of balloons of large size the bowel might be 
completely obstructed.” Several methods have 
been proposed to prevent this complication. 
The perfusion of the balloons of intestinal tubes 
with CO? has been suggested*® as a preventa- 
tive to this diffusion of gas through the wall 
of the balloon into its Jumen. Cantor, Phelps 
and Esling™!! in a series of experiments on 
gases demonstrated that hydrogen sulfide, car- 
bon dioxide and oxygen readily diffuse through 
the walls of latex balloons regardless of whether 
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perfusion had been carried out or whether such 
balloons were literally soaked in hydrogen 
sulfide, carbon dioxide or oxygen gas in pure 
form. It was further demonstrated that the 
behavior of the balloons in the presence of 
various gases was unaffected by the medium in 
which the balloon was found. Placing the 
balloons in a chamber of gas, in a jar filled with 
intestinal secretion and gas, or within the bowel 
filled with secretion and gas resulted in the 
same diffusion of gas into the lumen of the 
balloon if the proper conditions of temperature 
and relative pressures occurred.'? The develop- 
ment of a formula by van Amerongen!* which 
could be applied to the diffusion of all gases 
through any rubber membrane held true for any 
medium into which such balloons were placed. 
By using this formula, 


it is possible to compute the amount of any gas 
which will diffuse through any specific rubber 
membrane in a given period of time. In this 
formula q represents the quantity of gas diffus- 
ing through any membrane and D the diffusiv- 
ity of any specific gas through any specific 
rubber membrane. This is a fixed value which 
varies with different gases and with different 
rubber membranes and has already been com- 
puted for all the known gases and rubber 
membranes; h symbolizes the solubility of any 
specific gas in any rubber membrane. This, too, 
is a fixed value which varies with each gas 
and with each rubber membrane. The com- 
bination of the diffusivity and solubility con- 
stitutes the process of permeation of a gas from 
the outside of a balloon through its wall. In this 
process the gas from the outside of the balloon 
first goes into solution in the rubber which must 
be considered as a liquid of high molecular 
weight. Then the gas diffuses through the wall 
of the rubber balloon and emerges within it 
if the gas pressure within the balloon is less 
than the gas pressure for that specific gas on the 
outside of the balloon. A represents the area of 
the rubber balloon exposed to the gas in ques- 
tion. The larger the balloon the more gas is 
likely to diffuse through its wall because more 
rubber area is exposed to the permeating gas. 
P! — P? symbolizes the pressure of the specific 
gas on each side of the rubber membrane, d the 
thickness of the rubber membrane and t the 
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time during which the rubber membrane is 
exposed to the gas in question. 

From this formula it is evident that to 
prevent the diffusion of gases through the wall 
of any rubber membrane the following meas- 
ures can be taken: 

(1) Use a rubber that is relatively imperme- 
able to intestinal gases. It has been conclusively 
shown that latex is highly permeable to hydro- 
gen sulfide and carbon dioxide gases. This 
rubber is used in all types of balloons found on 
intestinal tubes except the Cantor tube. In this 
latter tube neoprene rubber is used in combina- 
tion with latex. The neoprene renders the 
balloon one-fifth as permeable as the pure latex 
balloons and the latex gives the balloon elastic- 
ity which the pure neoprene lacks. In a search 
for a membrane that would be impervious 
to intestinal gases the various synthetics were 
investigated. Of these vinylite and polyethylene 
were most desirable from the standpoint of 
being well tolerated by the body tissues. Both 
of these, however, were found to be highly 
permeable to hydrogen sulfide and carbon 
dioxide.'*> The only synthetic that was rela- 
tively impermeable was saran. This synthetic 
could not be used because it was irritating to 
the intestinal mucosa. '® 

(2) Decrease “‘A” (area) of the rubber sur- 
face exposed to the intestinal gases by using the 
smallest balloon possible. As a result of much 
experimentation we have found that using a 
balloon of less than 214 inches in length would 
result in so decreasing the chamber confining 
the liquid mercury that much of its propulsive 
power would be lost. In addition, when dis- 
tended such balloons take up only 25 cc. of gas 
which would not cause any difficulty if over- 
distention of the balloon could be prevented. 

(3) Increase “‘d”’ (thickness) of the rubber 
membrane to decrease the permeability. The 
latex balloons are 0.06 mm. thick. By using a 
balloon whose walls are 0.24 mm. thick the 
permeation of gas should be considerably 
reduced. 

(4) Decrease “‘t’’ (time); remove the intesti- 
nal tube as soon as possible. 

Despite all these precautions, however, it 
was found that in a very small percentage of 
cases, less than 1 per cent, intestinal gases still 
diffused into the balloons. The effect of such 
gas-filled balloons is not serious if properly 
treated but may be a source of great mental 
distress to the inexperienced intubator. To 
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reduce further the incidence of this complica- 
tion to the use of a single lumen tube a small 
vent was created at the neck of the balloon to 
permit the egress of any gas which might 
distend the balloon.” This was accomplished by 
placing a stylet of a 22 gauge needle within the 
lumen of the tube through the last hole. Then 
a 25 pound pull silk tie was tightly tied over the 
collar of the balloon which had been cemented 
to the end of the tube. When this tie was tied 
with the proper tension and the stylet removed, 
it was found that a small vent remained. This 
vent was so small that mercury could not 
escape, but gas under pressure within the 
balloon could readily escape. As long as the tie 
was properly applied, the method provided a 
certain preventative to the overdistention of 
the balloons with gas. However, a nicety of 
judgment was required as to just how tightly 
the tie should be tied. If tied too loosely, the 
mercury would escape. If tied too tightly, the 
vent would be completely sealed. It was found 
difficult for many technicians and internes to 
apply this tie properly over the stylet to insure 
a safety vent. For this reason simpler methods 
of securing a vent to permit the escape of gas 
from the balloon were sought. 

The simplest method and one which promises 
to be fool-proof consisted simply in puncturing 
the wall of the balloon with a needle. By so 
doing any overdistended balloon promptly col- 
lapses. In experimenting with different sizes of 
needles and varying points of puncture, it was 
found that a 21 gauge needle would create the 
ideal-sized puncture hole. The site of choice 
for the puncture was found to be the middle of 
the balloon equi-distant from neck to base. 
This is the point at which the greatest stretch- 
ing would occur when the balloon became 
overdistended with gas. It was found by testing 
many balloons that a puncture in the wall of 
the Cantor tube balloon at this point (Fig. 7) 
would prevent the overdistention of the balloon 
with absolute certainty. It was shown that 
when such balloons were blown up (overdis- 
tended) the walls would become markedly 
stretched. This would in turn cause the punc- 
ture hole to become quite large with the result 
that the air would readily escape. It was repeat- 
edly shown that it was impossible to overdis- 
tend such punctured balloons. A small amount 
of gas would remain within the balloon which 
could be inflated but whose walls could not be 
stretched by overdistention without rapid loss 
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of air. Since a small amount of air or gas within 
the balloon does not constitute a problem but 
would behave within the bowel much like a 
bolus, it would seem that this would constitute 
a simple, safe and effective method of prevent- 
ing balloons of the Cantor tube from being 
overdistended with gases. To determine whether 
such perforations would remain patent when 
immersed in intestinal secretion and to test the 
effect of this safety valve perforation, the fol- 
lowing in vitro experiments were carried out. 

EXPERIMENT 1. Effect of Overdistention of 
Balloon. A Cantor tube balloon without a per- 
foration was inflated with air so that its walls 
were overdistended. On May 16, 1951, the neck 
of the balloon was tied off and the balloon was 
permitted to lie in the desk. This balloon was 
found to have lost 75 per cent of its gas (air) 
by July 31, 1951. Of the 35 cc. of air placed 
within the balloon only 8 cc. remained. Dur- 
ing this period of time the wall of the balloon 
had become so thinned out from the prolonged 
overdistention that it tore easily. 

A Cantor tube balloon was perforated by a 
21 gauge needle at a point half way from neck 
to its base. On attempting to overdistend the 
balloon it was found that although the balloon 
could be inflated, it was impossible to over- 
distend it. As soon as the walls of the balloon 
became stretched by the attempt at overdis- 
tention, the perforation increased so much in 
size that all the air rapidly escaped. Handling 
of the inflated balloon resulted in a small 
amount of residual air being lost in two to three 
days. This experiment with a perforated bal- 
loon was repeated six times. Each time the 
results were exactly the same; it was impossible 
to overdistend a perforated balloon. 

Comment. Since within the bowel such 
intestinal tube balloons are being constantly 
squeezed by peristaltic action it would seem 
that any gas even mildly inflating a perforated 
intestinal tube balloon would not remain 
within the balloon but would rapidly escape. 

EXPERIMENT Il. Action of Intestinal Gases 
upon Perforated and Non-perforated Balloons. 
Within the balloon of an intestinal tube (Can- 
tor) 5 cc. of mercury were placed and after 
expressing all the air within the balloon the 
neck of the balloon was tied off. The balloon 
was then dropped into a chamber containing 
400 cc. of intestinal secretion obtained from a 
patient with bowel obstruction. 

A second balloon was then perforated by a 
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21 gauge needle at a point half way from neck 
to its base. All the air remaining within the 
balloon was expressed and the neck of the 
balloon tied off. This balloon was then dropped 
into the same chamber. 

The chamber which contained 400 cc. of 
intestinal secretion from a patient with bowel 
obstruction also contained 100 cc. of air. The 
chamber was sealed off by tying a rubber glove 
over its mouth. By so doing gases which would 
form within the chamber as a result of fer- 
mentative and putrefactive changes in the 
intestinal secretion could not readily escape. A 
chamber of this type (Fig. 1) would simulate 
in vivo conditions in the obstructed bowel. 

Results. During the first week little or no 
distention of the balloons occurred. In the 
second week the non-perforated balloon was 
tremendously distended with gas, and the 
perforated balloon was mildly inflated but not 
overdistended. The balloons were removed from 
the chamber on the seventeenth day. The 
balloon without the perforation was found to be 
so markedly overdistended that it was very 
difficult to remove it from the wide-mouthed 
bottle. (Figs. 2 and 3.) Although inflated the 
perforated balloon could very easily be removed 
from the bottle. During this process of removal 
the squeezing of the perforated balloon resulted 
in a rapid loss of gas from the balloon with 
the result that it contained very little gas. 
(Fig. 4.) 

EXPERIMENT 11. Effect of Prolonged Im- 
mersion of Gas-Filled Balloons in Intestinal 
Contents. The balloons from Experiment 1 
which were removed on the seventeenth day 
were photographed and then re-immersed in 
the intestinal secretion. During the process of 
photographing the balloons the gas within the 
chamber was permitted to escape. The odor of 
hydrogen sulfide was unmistakable. Two weeks 
after re-immersion of the balloons it was found 
that all the gas had escaped from both balloons. 
The balloon with the perforation was then 
tested for patency of the perforation. It was 
found that the perforation was as perfect as the 
day it had been made. Immersion of this balloon 
for over six weeks had in no way altered the 
patency of the perforation as a safety vent. 

EXPERIMENT Iv. Effect of Perfusion of 
Hydrogen Sulfide and Carbon Dioxide upon the 
Permeability of Balloons of Intestinal Tubes. 
Balloons of Cantor tubes which had been 
thoroughly perfused by hydrogen sulfide and 
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carbon dioxide gas were used in this experiment 
to determine whether such perfusion of the 
balloons would in any way change the permea- 
bility of these balloons to the specific gases in 
question. Six balloons were used in this study. 
Three of the balloons were tightly tied off after 
placing 5 cc. of mercury within them. The 
other three balloons containing 5 cc. of mercury 
were tightly tied off and then a perforation 
made in the wall with a 21 gauge needle as in 
the previous experiments. The balloons were 
immersed in bottles containing intestinal con- 
tents taken from an obstructed bowel and the 
bottles were then sealed. Two balloons were 
placed in each bottle. One perforated balloon 
and one non-perforated balloon were placed 
in each bottle. 

Results. In all instances each balloon with- 
out a perforation was found to be tremendously 
overdistended from the seventh to the four- 
teenth day. The balloons with the perforation 
were found to contain a very small amount 
of gas but not nearly enough to distend its 
walls. It was quite obvious from this experi- 
ment that perfusion of intestinal tube balloons 
with carbon dioxide or hydrogen sulfide gas 
did not in any way alter the permeability of 
these balloons to these specific gases. 

EXPERIMENTS v-vill. Effect of Immersion 
of Balloons without and with Perforation by 
a 21 Gauge Needle in Intestinal Secretion. The 
method described in the first three experiments 
was repeated in Experiments v to vu. The 
results in these corroborative experiments were 
invariably the same; the balloons without per- 
foration took up a considerable amount of gas 
and become markedly overdistended. This 
would reach its maximum distention from the 
seventh to the fourteenth day. By the fourth 
week, however, all the gas would disappear. The 
unmistakable odor of hydrogen sulfide gas was 
identified as one of the prominent gases. This 
gas and CO, are so highly diffusible through 
rubber membranes that the complete disappear- 
ance of distention after three weeks is not 
unexpected. A balloon overdistended with these 
gases would remain so only as long as it was 
confined within a chamber containing the same 
gas tension for this specific gas. The diffusion of 
the hydrogen sulfide from the chamber would 
result in a decrease in hydrogen sulfide gas 
tension of the chamber and then a rapid loss of 
gas from the balloon. This would suggest that 
the same mechanism would occur within the 


Cantor, Phelps—Simplifying Intestinal Intubation 


Fic. 1. Chamber containing intestinal contents from a case of bowel obstruction 
and air; chamber sealed by rubber glove; conditions simulating closed loop 


bowel obstruction. 


Fic. 2. Note the marked overdistention of non-perforated balloon. 
Fic. 3. Note the overdistention of non-perforated balloon after removal from 


chamber. 


Fic. 4. Note the very small amount of gas in the balloon perforated by a 21 


gauge needle. 


bowel. Further support of this is given by the 
observations of Cantor, Phelps and Esling that 
the behavior of distended balloons within the 
bowel, in a chamber of gases or immersion in 
liquid was essentially the same. 

Observations in repeated in vitro experiments 
that perforation of the wall of a Cantor tube 
balloon would provide a simple, effective and 
absolute preventative to overdistention of the 
balloon resulted in the direct application of 


these observations to the use of long tubes in 
cases of intestinal obstruction. 

In fifty consecutive patients intubated for 
intestinal distention the end of the Cantor tube 
was completely sealed off. (Fig. 5.) The bal- 
loon was punctured by a 21 gauge needle. A 
snug tie was then applied to the end of the tube 
over the collar of the balloon attached to the 
end of the tube. This is an extra precaution to 
prevent the balloon from coming off. The 
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Fic. 5. Note end of simple radiopaque tube sealed off; this prevents loss of mercury. 
Fic. 6. Cantor tube completely assembled; no metal parts. A simple single lumen tube 
and a simple mercury-bearing neoprene balloon at its tip. 


Fic. 7. Note point at which the 21 gauge needle is 
inserted to inject the mercury and aspirate all the air. 


required amount of mercury was then injected 
through the 21 gauge needle at the time of per- 
foration. After injecting the mercury with the 
needle in place all the air was aspirated from 
within the balloon. 

Using the tubes prepared in this way, it was 
found that all the patients were easily and 
successfully intubated. The tube was much 
easier to insert through the nose since all the 
air had been removed. The free flow of mercury 
was enhanced by the absence of air within the 
balloon. The shortest period of time the tube 
was permitted to remain within the bowel was 
three days and the longest was seven days. In 
one case of a strangulating type of obstruction 
necessitating bowel resection the tube was 
permitted to remain within the bowel for seven 
days. 

Upon removal of the tubes no gas was found 
within any of the balloons. There was no loss of 
mercury since the end of the tube had been 
completely sealed. 
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These in vitro and in vivo studies demon- 
strated that the end of the tube could be com- 
pletely sealed thus preventing the loss of mer- 
cury and that perforation of the wall of the 
balloon by a 21 gauge needle would furnish a 
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Fic. 8. Note that the snug tie must 
be applied only to the collar of the 
balloon cemented to the tube. 
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simple, effective safety-valve, preventing over- 
distention of the balloon. 

This demonstration both in vitro and in vivo 
resulted in the development of a simplification 
of the Cantor tube and a further simplification 
of its use. The simplified tube now consists of a 
single lumen tube of 18 fr. lumen with two 
series of four holes each. The holes are elliptic 
in shape. The terminal end of the tube is com- 
pletely sealed. (Fig. 5.) The balloon is then 
cemented on to the end of the tube (Fig. 6) and 
a simple snug tie applied as an extra precaution. 
(Fig. 8.) 

The method of use of this tube is as follows: 
(1) Pour 5 to 10 cc. of mercury into a syringe 
of adequate size, holding the index finger over 
the tip to prevent the loss of mercury. (2) 
Cover the end of the syringe with the thumb 
and turn the syringe so its tip will point up. 
Then apply a 21 gauge needle to the tip of the 
syringe. Now turn the syringe and insert plung- 
er. (3) Pierce the middle of the balloon with the 
21 gauge needle as shown in Figure 7. Now in- 
ject the desired amount of mercury. (4) With 
the needle in place after injecting the mercury 
aspirate all the air from the balloon, then with- 
draw the needle. (5) Apply a snug tie as an 
added precaution to hold the balloon on the 
shaft of the tube as shown in Figure 8. Do not 
apply the tie to the balloon below the end of the 
tube. 


SUMMARY 


One of the most important complications 
incidental to the use of the single lumen intesti- 
nal decompression tube is the permeation of 
intestinal gases into the lumen of the balloon of 
such tubes. Various methods have been pro- 
posed to prevent this complication. None of the 
methods heretofore proposed provided a simple 
but absolutely effective prevention. The use of a 
stylet inserted through the most distal hole and 
then the application of a tight tie over the tube 
at this point followed with the removal of the 
stylet provided a good safety valve vent. How- 
ever, a certain nicety in judgment as to exactly 
how tight this tie should be tied resulted in two 
types of error, namely, if tied too loosely, the 
mercury would escape; if tied too tightly, no 
safety vent would be formed. 

As a result of in vitro and in vivo experi- 
ments a further simplification of an already 
simplified tube was made possible. In this 
newer tube the end of a simple tube was com- 
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pletely sealed off. The balloon is then applied 
to the end of the tube. This creates a simplified 
radiopaque tube without any metal parts and 
tipped by a simple neoprene rubber balloon. 
(Cantor tube, Fig. 6.) The required amount of 
mercury is then injected into the balloon 
through a 21 gauge needle after which all the 
air is aspirated. Thus in one procedure the 
mercury is injected, a hole is made in the bal- 
loon to act as a safety vent and the air remain- 
ing within the balloon is aspirated. 

Because the end of the tube is sealed, no 
mercury can leak out with proper handling. 
The perforation of the wall of the balloon by the 
21 gauge needle has been shown in vitro and in 
vivo to prevent overdistention of such balloons 
by any gas. A smaller caliber needle than a 21 
gauge would not make a perforation large 
enough, whereas a larger caliber needle than a 
21 gauge would make a hole so large that mer- 
cury would leak out. The 21 gauge needle was 
found experimentally to be the ideal size for 
this purpose since the hole it makes is large 
enough to permit a rapid loss of gas within the 
balloon and yet the vent is small enough to 
prevent mercury from leaking if the perfora- 
tion is not stretched during the insertion of the 
balloon into the nose. 


CONCLUSION 


1. A further simplification of the simplified 
intestinal decompression tube (Cantor tube) is 
presented. 

2. Leakage of mercury is prevented by seal- 
ing the end of the tube. 

3. Overdistention of the balloon is prevented 
by perforation of the wall of the balloon at its 
middle with a 21 gauge needle. 

4. The use of the tube is greatly simplified. 
In one operation the required amount of 
mercury is injected into the balloon, a safety 
valve perforation is made and all the air is 
aspirated. 

5. Soaking perforated balloons in intestinal 
secretion for six weeks does not impair the effec- 
tiveness of this perforation as a safety vent. 

6. From these in vitro and in vivo experi- 
ments it would appear that a simple, effective 
and absolute preventative to the overdistention 
of intestinal tube balloons has been evolved. 
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DELAY IN DIAGNOSIS OF CARCINOMA OF THE STOMACH 
AN ANALYSIS OF 104 CASES 


Davin B. Gray, M.D. AND GRANT E. WARD, M.D. 


Charleston, West Virginia 
Be early diagnosis of carcinoma of the 


stomach remains one of the most chal- 
lenging problems in medicine. During 
the ten-year period 1940-1949, inclusive, 206 
cases of carcinoma of the stomach were seen 
at the University Hospital. The records of 


Baltimore, Maryland 


P. P. (42922), a fifty-three year old white 
married male contractor, was admitted to the 
University Hospital November 28, 1948. One 
year before admission he experienced per- 
sistent epigastric pain but was partially re- 
lieved by food and alkalis. He consulted his 


TABLE I 


DURATION 


OF SYMPTOMS 


o-3 mo. | 3-6 mo. 


6-9 mo. | 9-12 mo. | I-2 yr. 


Over 2 yr. | 


Duration of symptoms before 
37 
Duration of symptoms after con- 


| 
sulting m.p. before diagnosis 


65 
| 
Total duration of symptoms be- | 

fore diagnosis 14.2 mo. 


14 


7.8 mo. (average) 


| 
| 


| 6.4 mo. (average) 


| 


| | | | 


many of the cases were unsuitable for study 
because of the lack of pathologic confirmation. 

This study of 104 cases includes only those 
in which the diagnosis was confirmed by 
pathologic examination. In ninety-five of these 
the duration of symptoms before the patient 
consulted a physician was recorded, and in 
ninety-eight the duration of symptoms from 
the time a physician was first consulted until 
a positive diagnosis was made was recorded. 
(Table 1.) The average duration of symptoms 
before a physician was consulted was 7.8 
months; the added duration of symptoms 
before a positive diagnosis was made was 6.4 
months. The total duration of symptoms aver- 
aged 14.2 months. One-third of the patients 
sought medical attention within three months 
after onset of their illness and two-thirds were 
diagnosed within three months after a phy- 
siclan was consulted. A sufficient number of 
cases of prolonged medical treatment without 
adequate supporting studies were noted to 
warrant comment. 

The following case is cited as illustrative: 


physician and in the course of his examinations 
upper gastrointestinal x-rays were taken. They 
were reported as negative. During the next 
four months he was treated symptomatically 
for his pain without relief. Six months prior to 
admission he was gastroscoped because of his 
insistance that there was something wrong 
with his stomach. A gastric ulcer was noted 
and this was treated medically for six months 
without success. He was then told that the 
stomach ulcer was too large to cure by medical 
methods and surgery was advised. Upon oper- 
ation carcinoma of the stomach with wide- 
spread metastases to other viscera was found. 

In sixty-seven (64 per cent) patients the 
initial complaint was epigastric discomfort or 
pain. Nausea and vomiting, weakness and 
anorexia, respectively, were the next most fre- 
quent complaints. (Table 1.) This would seem 
to indicate that even more attention must be 
given to the complaint of indigestion or epi- 
gastric discomfort as a symptom of potential 
gastric carcinoma. 

The most reliable diagnostic aid was fluoros- 


* From the University of Maryland Medical School, Department of Oncology, Department of Surgery, Balti- 
more, Md. 
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copy and x-ray of the stomach.’ Eighty-two 
patients had x- rays of the stomach within two 
weeks before the time that a positive diagnosis 
of carcinoma was confirmed by operation or 
necropsy. Seventy-four cases (go per cent) 
were diagnosed correctly and eight (10 per 


TABLE II 
FIRST SYMPTOM 

Epigastric discomfort.......... 
Nausea and vomiting.............. 
Weakness 
Anorexia.......... 
Hematemesis 
Weight loss 


cent) were diagnosed as gastric ulcer, pre- 
sumably benign. However, in seventy-two of 
these cases diagnosed as carcinoma by x-ray 
and “subjected to operation only thirty-four 
(47 per cent) were resectable, a fact which 
would seem to indicate that x-ray examination 
is frequently inadequate for the early diagnosis 
of gastric carcinoma. The following case is 
cited to illustrate this problem: 

Mrs. L. B., a twenty-nine year old white 
female (25724), was admitted to the Uni- 
versity Hospital November 11, 1946, with the 
chief complaint of epigastric pain of over two 
years’ duration. Her present illness began in 
March, 1944, soon after the birth of a child, 
with the onset of epigastric pains occurring 
one to one and a half hours after meals. The 
pain was severe and gripping in character, and 
confined to the mid-epigastrium. It was not 
relieved by position but was improved by 
warm soda water. Vomiting which occurred 
also gave relief. She consulted a physician in 
May, 1944, and gastrointestinal x-rays were 
reported as showing spasm of the esophageal 
end of the stomach. She was given tincture of 
belladonna and bland diet which relieved the 
symptoms for a few months. During the 
summer of 1945 the epigastric pain returned 
and she visited another physician. Gastro- 
intestinal x-rays were again obtained and 
reported as negative. She was given pheno- 
barbital and bland diet. In November, 1945, 
she noticed dark stools on several occasions. In 
December, 1945, she consulted a third physi- 
cian who prescribed elixir of panpeptic. Again 
there was symptomatic relief for a short time. 
In January, 1946, she experienced frequent 
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regurgitation of clear fluid. In August, 1946, 
she vomited when she took warm soda water 
to relieve her pain. A chiropractor was con- 
sulted and she received vitamins and adjust- 
ments without benefit. On November 22, 1946, 
gastrointestinal x-rays showed extensive carci- 
noma of the stomach. Physical examination 
on admission revealed a firm, tender epigastric 
mass. Exploratory laparotomy and biopsy on 
December 9, 1946, confirmed the diagnosis 
of extensive gastric carcinoma with distant 
metastases. 

Analysis of the age incidence, sex incidence, 
other subjective and objective symptoms and 
laboratory procedures did not differ appre- 
ciably from the findings in numerous other 
reports in the literature. Their significance is 
not great enough to warrant repetition here. 


COMMENTS 


This study adds further confirmation to the 
contention that in the majority of cases gastric 
carcinoma is a slowly growing disease.! It is 
interesting to note that the duration of symp- 
toms from onset until a positive diagnosis was 
made closely parallels other studies.2- Never- 
theless, the tardiness of the patient in seeking 
medical attention and the medical failure to 
arrive at a positive diagnosis within an accept- 
able period of time are important enough to 
stimulate renewed effort to shorten this delay 
materially. The campaigns that at present are 
being directed toward the education of laymen 
and physicians alike should do much to improve 
the early recognition of the disease.’ This edu- 
cation must be continued if improvements are 
to be forthcoming. 

The fact that the first symptom was epi- 
gastric discomfort, a symptom which is some- 
times referred to as the “ulcer diathesis” 
occurred in 64 per cent of the cases, serves as a 
constant warning of its potential danger. This 
finding is confirmed in numerous reports. The 
examining physician should always lend a 
sympathetic and inquisitive ear to this com- 
plaint of epigastric pain regardless of its 
seemingly trivial nature. Sir Heneage Ogilvie 
stated, ‘“‘In carcinoma of the stomach, alkalis 
*1 The temp- 
tation to prescribe an antacid for the subjective 
relief of the patient without contemplating 
further diagnostic studies must be avoided.*® 
The potential seriousness of prolonged use of 
antacids without periodic studies or examina- 


67 
8 
8 
6 
3 
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tions must be re-emphasized to patients and 
physicians. 

It is apparent from this and similar studies 
that much remains to be accomplished in the 
early diagnosis of gastric carcinoma. New 
methods must be forthcoming.” Although x-ray 
examination is a reliable aid, it cannot be 
considered as particularly valuable for an 
early diagnosis. Witness the fact that less than 
half (47 per cent) of the cases positively diag- 
nosed in this study were surgically resectable. 

Improvement in obtaining adequate material 
by gastric aspiration for cytologic study may 
prove of benefit in the earlier recognition of 
this disease. The continual improvement in 
various types of blood cancer tests may even- 
tually aid in the earlier suspicion of gastric 
carcinoma. 

CONCLUSION 

1. Carcinoma of the stomach in the majority 
of cases is a slowly growing disease. 

2. The potential seriousness of epigastric 
discomfort must be re-emphasized continually 
if carcinoma of the stomach Is to be recognized 
at an early and curable stage. 

3. The x-ray diagnosis of carcinoma of the 
stomach although accurate in go per cent of the 
cases is mechanically inefficient for early 
diagnosis. 

4. Improvement in methods of obtaining 
gastric material by aspiration and the per- 
fection of better blood tests for cancer should 
prove of value in the earlier recognition of 
carcinoma of the stomach. 


SUMMARY 


1. An analysis of 104 cases of carcinoma of 
the stomach with regard to duration of symp- 
toms, first symptoms and x-ray diagnosis has 
been presented. 

2. The average duration of symptoms from 
the onset of illness until a correct diagnosis was 
made was 14.2 months. The patient delayed 
7.8 months and the physician delayed 6.4 
months. 

3. Epigastric discomfort was the first symp- 
tom in 64 per cent of the cases. 

4. X-ray diagnosis was correct in go per cent 
of the cases; however, only 47 per cent of these 
cases were resectable when subjected to 
surgery. 

5. It should be emphasized that weight loss, 
which so many physicians think indicates 
cancer, also indicates extensive disease. In the 
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present series weight loss was the first symptom 
in only 1.9 per cent of the cases. Anorexia, 
also considered by many physicians as an 
important symptom of cancer, was present in 
only 5.7 per cent of the cases. It should be 
emphasized that these two symptoms are late 
in the disease and careful study of every 
patient with epigastric symptoms should be 
made as soon as seen by the physician. 
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SURVEY OF FIRES AND EXPLOSIONS IN HOSPITALS 
OF THE UNITED STATES* 


BENJAMIN J. CILIBERTI, M.D. AND PAuL M. Woon, m.p. 
Staten Island, New York 


plosions in operating rooms is problem- 

atic since many are reluctant to impart 
firsthand information because of legal entangle- 
ments or pending court action. The practice of 
risking such hazards without the use of pre- 
ventive and recommended measures, loss of 
contact and difficulty in locating individuals 
connected with such accidents were other fac- 
tors. However, an effort was made to collect 
as many as possible of those accidents which 
occurred in the eleven-year period from 1938 
to 1949. This investigation does not include 
those reported by Greene! in 1941. Question- 
naires were sent to all hospitals registered with 
the American Medical Association in 1948. 
Therefore, the fires and explosions collected are 
those which have occurred only in the United 
States and its possessions. 

There were 2,285 replies or 35.7 per cent from 
6,400 questionnaires. In this group sixty-nine 
fires and explosions were reported of which 
twenty-eight were fires and forty-one were ex- 
plosions occurring in operating rooms. The 
etiologic factor as to source of ignition for these 
accidents are listed in Table 1. 

The most common cause was static elec- 
tricity while suction pressure machines and 
cautery apparatus were second and third, re- 
spectively. These three causes occupied the 
same positions in the group collected by 
Greene.! Since static spark was involved more 
frequently, a brief analysis of thirty-two such 
cases is shown in Table 1. 

In one case (No. 4) nitrous oxide-oxygen was 
given as the agent in use when a spark occurred 
at the mask during the induction of anesthesia. 
Rupture of the larynx, trachea and alveoli with 
expiration of the patient was the outcome of 
this explosion. Although nitrous oxide has pre- 
viously been reported as the sole agent in other 
explosions, it is our contention that proper 


"Toe task of investigating fires and ex- 


tanks 
flammable 


chemical analysis of these 
revealed some other 
contaminate. 

In Table 11 is the monthly incidence of ex- 
plosions due to static in the United States. 
This is reproduced in Figure 1. Eight cases 


may have 
agent as a 


TABLE I 
ETIOLOGY 


Explo- 
Fires 
sions 


Statec electricity 

Suction pressure machine 

Cautery apparatus... 

High pressures. 

Breaking circuit "(plug pulled from 
socket) 

Short circuit (broken electrical cord) 


spark. bes 
Alcohol lamp................ 
Photo-flash bulb. . 


were not charted because the exact month was 
not reported. The illustration shows the last 
quarter and the first quarter of the year to 
have the highest incidence with a total of eleven 
and seven cases, respectively. 

One case (No. 25) showed a relative humidity 
as high as 75 per cent at the time of explosion. 
Twenty-four reported no conductive flooring, 
five had conductive floors and three did not 
answer the question. Hence, of those reported 
75 per cent of static explosions occurred in 
places without conductive floors. As to ground- 
ing, seventeen had none, four claimed complete 
grounding and six partial, and five did not 
answer the question. An estimated 59.3 per cent 
were without any grounding at all. It would 
seem that 75 and 59.3 per cent are astounding 


* Sponsored by the Veterans Administration and published with the approval of the Chief Medical Director. 
The statements and conclusions published by the authors are a result of their own study and do not necessarily 
reflect the opinion or policy of the Veterans Administration. 
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TABLE II 
CASES ATTRIBUTED TO STATIC 


Agents 


Cyclopropane-oxygen 
Ether-oxygen 


Ether-oxygen 
Nitrous oxide-oxygen 
Cyclopropane-oxygen 
Ether-oxygen 
Cyclopropane-oxygen 


Cyclopropane-ether-oxygen 


Cyclopropane-oxygen 
Ether-oxygen 
Ethylene-ether-oxygen 


Cyclopropane-oxygen 
Cyclopropane-oxygen 


Con- 
duc- 
tive 
Floor- 
ing 


Rela- 
tive 

| Humid- 
| ity 


Month ing 


December 


Nitrous, oxygen, ether, cy- | 
clopropane 
Cyclopropane-oxygen 
Cyclopropane-oxygen 
Cyclopropane-ether-oxygen 


Cyclopropane-nitrous- 
ether-oxygen 


Cyclopropane-ether-oxygen 
Cyclopropane-ether-oxygen 
Cyclopropane-oxygen 


Ether-cyclopropane-oxygen 
Cyclopropane-oxygen 


Ethylene-oxygen 
Ether-oxygen 


Not stated 


Nitrous-ether-oxygen 
Cyclopropane-oxygen 


Ether and oxygen 
Ethylene-oxygen 


Not stated 
Cyclopropane-oxygen 


February 


December None 


October None 


July 
April 


November 


Complete 
Partial 
Complete 
None 
Complete 


Ground- 


Circumstances at Time of 
Explosion 


Static spark occurring during ex- 
citement stage 

Spark when mask removed from 
face 

Undetermined source of spark 

Static spark at mask 

Spark when mask was removed 

Spark from mask to face: 

Person made direct contact to 
mask 


. | Patient sent to operating room 


| October | 


| Partial 


... |None 
Spring No_ | None 


Yes | Complete 
Yes | Partial 


June 


October 
No_ | None 


| None 


| None 


No 


February | No 


January No None 


No 


None 


October No 


None 
July 
January Partial 


October 
None 


October 


March 


April 


February Partial 


Yes 


January 
April 


None 
None 


with woolen blanket; mask re- 
moved and placed on table fol- 
lowed by explosion 
| Woolen trousers on anesthetist; 
non-conductive linoleum floor; 
| machine being flushed with oxygen 
| Rubber-soled shoes on anesthetist 
Explosion followed pushing of 
| anesthesia machine 
| Undetermined source of spark 
| Sponge rubber cushion on anesthe- 
tist stool 
|Circumstances not given but at- 
tributed to static spark 
| Explosion followed manipulation of 
| _to and fro cannister 
| Breathing bag with a small leak 
touched by anesthetist 
Patient in apnea and anesthetist 
reached for bag having a small leak 
Anesthetist left stool and returned 
to head of patient; explosion fol- 
lowed 
Explosion while changing Y con- 
nector 
| Nurse anesthetist wore rubber- 
soled shoes, rubber gloves, silk slip 
|Data not given but attributed to 
static spark 
Spark near breathing bag 
Anesthetist stood up and touched 
absorber chamber 
Mask removed from patient’s face 
Anesthetist walked between oper- 
ating table and machine; explo- 
sion followed 
Face mask hanging near floor con- 
tacted furniture causing explosion 
Breathing bag removed from ma- 
chine and upon replacing explo- 
sion occurred 
Patient and anesthesia machine 
being pushed from anesthesia 
room to operating room 
Circumstances not given but static 
spark said to be cause 
Explosion followed pushing anes- 
thesia machine aside at end of 
surgery 
Spark from woolen blanket 
Circumstances not given but static 
spark said to be cause 
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oO. 
| 
1 | 
| | 
2 
| | | 
3 | | High | Yes | 
4 J | No | 
é | | eer | 
19 | | November! ......| No |....... 
| | 
22 | 
| 
| | 
25 | 
30 
36 
| 
40 
4! 
| 
43 
| 
47 | December | ...... | No | None 
49 | No J 
| 
61 | ...... | No |None 
} 
| | | 
62 | 65% | No _ | None 
| 
| | | } } 
64 | | 
| | | 
67 No 
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figures in the light of recommended safe prac- 
tices? for operating rooms. 

Cases 3 and 23 may provoke some discussion 
since both had conductive flooring and claimed 
complete grounding. Both could not determine 
the source or reason for their explosion. Static 
within the apparatus or interruption of the 
path of electrical conductivity somewhere with- 
out recognition are good possibilities for these 
two accidents. 

Of interest to some may be the geographic 
distribution of these accidents in the United 
States. (Table 111.) 

Various methods to determine the incidence 
of fires and explosions have been made and 
estimated to be small. Woodbridge*® gave an 
explosion rate of 2 to 4 per 100,000 anesthesia 
administrations. Livingston, Shank and Engel? 
reported on collections quoting the several inci- 
dences with ethylene anesthesias. A rough esti- 
mate was made of explosions per year due to 
static electricity on a basis of occurrence per 
number of hospitals. 

Since the most common source of ignition is 
static electricity, some attempt was made to 
determine the incidence rate on a per hospital 
basis. Hospital construction, equipment and 
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practices are admittedly a factor. Of 2,285 hos- 
pital replies thirty-two explosions due to static 
were reported. Proportionately, we obtain the 
figure 89.6 for 6,400 for an eleven-year period. 


4th Qtr. 


Ist Qtr. 
7 


2nd Qtr. 
— 4 —> 3rd Otr 


Jon. Feb. Mar. Apr, Mo Rud 


ept. Oct. Nio De 
Fic. 1. Monthly incidence of Pulse ot due to static. 


On this basis we can roughly estimate about 
eight explosions per year due to static elec- 
tricity occurring in hospitals in the United 
States. 


TABLE III 
GEOGRAPHIC DISTRIBUTION 


Fires 


| Tuskegee, I 
Fresno, 1; San Francisco 1 
Connecticut.......... 


| New Haven, 


Maryland 

Massachusetts... . Waltham, 1 
Minnesota.............| 


_.| Kirksville 


New Jersey...... ba 
New York .| New York, 6; Troy, 1; 


Rochester, 1 


Pennsylvania.......... 


Muskogee, 1 

Philadelphia, 3; Clearfield, 
ington, 1 

.| Freeport, 2; Houston, 2 
District of Columbia, 2 


Texas.. 
Washington, D. < 
Wisconsin 


Buffalo, 


1; Wash- 


Explosions 


| San Francisco, 1 
Denver, 2 
| Hartford, 2 
Chicago, I 
Fairfield, I 
Baltimore, 1 
| Boston, 3; New Bedford, 
Ann Arbor, 2 
| Minneapolis, 1 
Omaha, 1 
Paterson, 1; Glen Gardner, 1 
1: | New York, 5; Utica, 2; Cooperstown, 1; 
Newburg, 1; Waverly, 1; Albany, 1; 
Glen Cove, | 
Cincinnati, 1 
2; Pittsburgh, ; Harris- 
| ie 3 : Say re, I 
| Galveston, 1; Temple, I 
| District of Columbia, 1 
| Madison, 2 
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COMMENTS 


Although rather infrequent, fires and explo- 
sions in operating rooms remain a front page 
news item because of the dramatic nature of 
such accidents. Such publicity continues to be a 
challenge. 

Greene! reported 70 per cent of fires and ex- 
plosions were caused by igniting agents other 
than static. Improvement in prevention Is re- 
flected in the decrease in such igniting agents 
as causes. Static electricity fails to keep pace 
with other etiologic factors on the decrease. 
Failure to follow recommended safe prac- 
tices and lack of understanding are chiefly 
responsible. 

Figures on absence of conductive flooring, 
grounding and proper clothing in operating 
rooms are rather high. Expense and lack of 
such accidents occurring in hospitals does not 
justify a disregard for the installation of these 
safety measures. Herb’ reported a marked 
reduction in explosions following the installa- 
tion of a conductive floor. Williams® in 1930 
confirmed the belief that a system of grounding 
and electrical interconnection will prevent 
electrostatic sparks. Greene! stated that static 
production can be eliminated by the use of 
flooring of proper resistance and conductivity 
with which conductive contact is maintained 


by all persons and apparatus in an operating 
room. 
SUMMARY 

A survey of sixty-nine fires and explosions 
occurring in hospitals of the United States were 
collected and their causes reported. The cir- 
cumstances surrounding the cases due to static 
electricity were presented. 

Static explosions were found to occur more 
frequently in the last quarter of the year and 
were second highest in the first quarter. 

An incidence rate of eight explosions due to 
static will occur each year in hospitals in the 
United States. 

Conductive flooring, grounding and proper 
clothing still remain deficient in many hospitals 
and should be corrected. 
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HERNIATED LUMBAR DISC 


S. A. GRANTHAM, M.D. 


Joplin, Missouri 


ically treated patients with herniated 

lumbar intervertebral discs during the 
past five years. Myelograms were done in 
thirty-five patients with demonstration of 
defects considered due to disc protrusion in 
twenty-eight instances. Emphasis is placed on 
factors of diagnosis and careful selection of 
patients. 

Selection of patients for either myelography 
or disc surgery in this series was limited to 
those who had severe or incapacitating radicular 
pain in accordance with Spurling’s criterion: 
" . the presence of posterior herniation of 
the nucleus pulposus is not an indication for 
surgical removal unless it has produced in- 
capacitating radicular symptoms.” Many mild 
instances of disc protrusion may be diagnosed 
but only those who have severe recurrent 
disabling pain with posterior leg radiation and 
signs were considered for surgery. In addition, 
history, physical findings and myelograms were 
correlated where possible in localization and 
making the decision to operate. Another point 
in selection of patients for surgery has been 
personal knowledge of the individual with 
reference to his background in a relatively 
small industrial community. Living more 
closely with one’s patients is an educational 
and sometimes chastening experience and 
makes for more complete follow-up observation. 


Ts following is a study of thirty surg- 


DIAGNOSIS 


The diagnosis of lumbar disc syndrome 
should not be made lightly and may still be 
difficult at the present time in cases of low back 
pain with associated sciatica and radicular 
symptoms. The exact level can frequently be 
determined clinically, yet the myelogram is 
generally considered of importance in accurate 
localization. The history is sometimes difficult 
to elicit, the findings are quite variable, and 
the intensity of pain and degree of reflex change 
vary from one examination to the next on the 
same or succeeding patients. Ordinary radio- 
graphs of the lumbar spine may be entirely 
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negative and narrowing of an intervertebral 
space, especially at the lumbosacral level, is 
often equivocal or of no significance. This 
should be stressed because narrow inter- 
vertebral spaces between the fifth lumbar and 
first sacral vertebrae are commonly seen with 
no clinical findings. Furthermore, many disc 
patients exhibit normal spaces in the ordinary 
radiograph. 

The following standard diagnostic signs are 
mentioned with the understanding that varia- 
bility should be emphasized: 

History of Injury. This may be definite. 
With time, however, the traumatic incident 
often becomes hazy in the patient’s recollec- 
tion. Trauma may initiate, by a seemingly 
mild injury, consequences which are definitely 
of major importance. 

A Postural List. This list is away from the 
affected side. 

A Combination of Low Back and Sciatic Pain. 
This is severe pain as distinguished from dis- 
comfort or the common backache and is 
usually aggravated by cough, sneeze, defeca- 
tion, stooping or lifting. The patient often 
answers emphatically questions on this point. 

The mechanogenesis of pain on cough was 
clarified by observing the behavior of panto- 
paque on the fluoroscopic table during cough. 
The pantopaque upon cough has occasionally 
been observed to detach itself and move intra- 
durally in the direction of its flow like bowling 
balls thrown down the alley. The detachment 
of the globular masses and their passage along 
the spinal canal is apparently a hydrostatic 
response to an impulse of pressure which may 
exert great mechanical advantage. It is proba- 
ble that waves of spinal fluid likewise pass with 
some force along the canal, hitting or distorting 
any sensitive roots. Cough or jugular compres- 
sion often localizes the hypersensitive and 
affected nerve root accurately and both are 
standard tests for root sensitivity. 

The Symptoms Are Intermittent. Intermit- 
tency may be due to variable position of the 
disc protrusion with reference to the roots or 
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Fic. 1. Obliteration of axillary pouch Ls level with shift of dural sac to the right; hernia- 


tion confirmed with good result. 


diminution of sensory perception in a nerve 
root which has been irritated over a long period 
of time. (Loss of threshold?) Attacks usually 
last from a few days to several months. 

Major and Minor Motor or Sensory Reflex 
Changes. The neurologic findings are chiefly 
those of diminished sensation, diminished or 
absent tendon reflexes (especially ankle), rela- 
tive hypesthesia (hypalgesia), motor weakness 
of the great toe extensor and various sensory- 
motor disturbances in the distribution of the 
sciatic nerve and its branches. Careful plotting 
of these findings will localize the lesions in most 
cases. Atrophy may be observed in long-stand- 
ing cases. 

The Laségue Sign May Be Positive. The 
Laségue and straight leg—raising tests on the 
affected side may be positive. They may be 
positive, although less marked, contralaterally 
in unilateral lesions, with a reference to the 
involved side much like referred rebound 
tenderness in the acute appendix. In large 
central disc protrusions there may be logically, 
bilateral leg signs. Dorsiflexion of the foot, 
Bragart’s modification of Laségue’s sign, fre- 
quently, produces severe radiating sciatic pain. 


Ne 


Increased Protein in the Spinal Fluid above 
45 mg. Protein value may be normal or 
slightly elevated. The increase is not marked 


and a high protein is more indicative of 


neoplasm. 

Myelograms. From a localizing point of 
view, the pantopaque myelogram is of con- 
siderable value but not infallible. Multiple 
discs and cord neoplasms are important possi- 
bilities which the myelogram may clarify. 
Discrepancies between myelographic and surgi- 
cal findings are decreasing but are definite 
diagnostic hazards, as pointed out by Key and 
Ford. Obliteration of axillary pouches (Fig. 1) 
is equally diagnostic with obvious large defects 
(Fig. 2) and negative filling areas may indicate 
central protrusion. Posteroanterior, lateral and 
oblique views are frequently required to demon- 
strate small but significant filling defects. 
Persistence of a defect with varying distribu- 
tion of the pantopaque in various positions 
generally confirms clinical findings. Myelo- 
grams should not be made until clinical evalua- 
tion and repeated observation definitely indi- 
cate herniated disc as the probable diagnosis. 
Without clinical correlation by the individual 
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Fic. 2. Classical large lateral defect L5-S1 and very large herniation confirmed surgically. a and B, 
show variation in distribution of pantopaque with position of patient but persistence of defect; good 


clinical result. 


surgeon, the myelogram is of little value. The 
reader is referred to Camp’s recent contribu- 
tion to myelographic interpretation. 


CONSERVATIVE TREATMENT 


Previous conservative treatment of the pa- 
tients seen in this series had extended over a 
period of four weeks to eleven years. This had 
consisted usually in not diagnosing the herni- 
ated disc present and treating various assumed 
causes of low back and neuritic pain with the 
wide range of medical therapy for almost all 
low back conditions. Treatment for loosely 
diagnosed “‘neuritis” and other low back condi- 
tions had been useless, time-consuming, painful 
and expensive to these individuals. Many 
had been treated for “arthritis” on the basis of 
spurs in the lumbar region, with no results. 
Tonsils, teeth, prostate, hemorrhoids, cervix, 
retroversions, contracted fascia, ptosed kidneys 
and “lumbosacral sprain” had received great 
attention in most cases. Sciatic nerve stretching 
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or injection is of no therapeutic value since the 
disc lesion is unaltered and, in the opinion of 
Carmichael, injection is reprehensible (personal 
communication). 

Many disc patients are seen primarily by 
those to whom a back pain component is an 
essential part of their interest. The general 
practitioner, surgeon, gynecologist and urologist 
see many patients whose main complaint may 
be back pain and on them there is a special 
diagnostic burden in eliminating their particu- 
lar type of spinal symptomatology if radiating 
posterior leg pain or other signs are concomit- 
ant. Mild cases may respond to bed rest, 
traction, firm mattress and analgesia. The 
previous failure of such methods is common and 
in severe cases is apparently conservative only 
in that it conserves the lesion. : 


SURGICAL TREATMENT AND OPERATIVE FINDINGS 


Briefly, the operation consists of an incision 
over the predetermined site of disc protrusion. 
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Fic. 3. Large, completely extruded nucleus pulposus 
found at Ls intervertebral space confirming myelo- 
graphic defect seen in Figure 2. Some are only as large 
as the smaller fragments of this one. 


The use of short lateral extensions of the inci- 
sion in the lumbodorsal fascia at each end aids 
in the subperiosteal dissection of paraspinal 
muscles for exposure and limited hemi- 
laminectomy. Key’s periosteal elevators are 
very helpful. Only enough of the lamina is 
removed to expose the nerve roots, disc and 
dura. Gelfoam, electrocoagulation and suction 
help maintain a dry field. Special instruments, 
mostly adapted from the rhinologist’s arma- 
mentarium, such as the Love-Gruenwald 
forceps and Kerrison rongeur, are necessary. 
A combination suction-tip bayonet forceps 
has been found helpful and also serves as a 
retractor. 

The variety of appearance of disc protrusion 
is considerable and general surgical analogies 
to hernias are misleading. The actual appear- 
ance of herniated disc (Fig. 3) seems to depend 
upon which of the various portions is pre- 
dominant and also upon how long it has been 
in its displaced position. A large part of the disc 
is composed of the surrounding annulus fibrosus 
and lamellas. If the somewhat rubbery nucleus 
pulposus predominates, it appears white, or 
sandy white, and discrete. If the osteocartilagin- 
ous plate of the adjacent vertebral bodies has 
been torn loose by avulsion of the posterior 
longitudinal ligament, the appearance within 
the narrow field of vision afforded by the 
customary approach is somewhat obscured by 
excessive fibrotic changes. The pathologist’s 
report on all tissue removed was obtained and 


sections made of both ligamentum flavum and 
disc tissue. 

It is possible that some recurrence may be 
due to excessively energetic exploration and 
loosening of intervertebral substance which is 
not removed at the time and which was also in- 
nocent prior to its loosening. Also, too vigorous 
deep exploration may perforate the anterior 
annulus fibrosus and endanger the iliac vessels. 
Gentle exploration and removal of any loose 
material is advocated by Key and Ford and 
supported by results of their experiments in 
dogs. Failure to find a piece of loose disc mate- 
rial above or around the field explored may 
likewise be a source of recurrence and it is pos- 
sibly here that the analogy with a hernia holds 
best; that is, methods of abdominal hernia re- 
pair still vary after fifty years of intense surgi- 
cal attention to the anatomic structures in- 
volved and at reoperation hernial sacs are 
sometimes found. 

Hemorrhage, especially from veins, is usually 
troublesome. Positioning the patient on rolled 
blankets, lengthwise, supporting shoulders and 
pelvis, lessens intra-abdominal pressure and re- 
markably lessens venous bleeding. Blood re- 
moved by suction may be considerable and 
should be trapped from the outflowing tube so 
that any significant blood loss may not go on 
without knowledge. 

Postoperative Care. An overhead frame or 
bar permits the patient better movement during 
the first few postoperative days. Intravenous 
procaine (.1 per cent) and d-tubocurarine in- 
tramuscularly have apparently been of definite 
value in a few recent instances for pain relief 
and diminishing lumbar muscle spasm and dis- 
comfort. Ambulation and freedom of movement 
are permitted at the patient’s discretion. No at- 
tempt is made to hurry patients out of bed but 
most are up voluntarily in about five days. 
Early voluntary activity seems to restore mo- 
rale and the less timorous patients recover more 
quickly and with fewer complaints. No braces 
or supports are used in the average uncompli- 
cated case. 

Guarded activity is recommended for a pe- 
riod of six to eight weeks and return to full ac- 
tivity or heavy work is not permitted for three 
months. In several instances this point has not 
been observed by headstrong individuals, with 
no apparent ill results to them but considerable 
anxiety to the writer. In two other instances 
early resumption of unlimited activity has pre- 
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cipitated one recurrence requiring reoperation 
and one very painful low back episode which 
was slow to subside. 


CLINICAL REPORT 


The men in this series were predominantly 
garage mechanics, laborers and farmers. The 
women were of the hyperkinetic, forceful type 
who do many household tasks which are fre- 
quently not light work. Only six were industrial 
compensation cases, one of whom had been un- 
able to work for five years following a ruling 
that his disability had ended. He has returned 
to work and baseball. Two have returned to 
their work within three months, driving heavy 
trucks. An early patient in this group returned 
in ten weeks to heavy mechanical work and 
continued at his job for a year but recurrent 
episodes of back pain developed after strenuous 
effort. This was probably due to removal of too 
much bone in the lateral portion of the lamina 
and facet region; he has recently been stabilized. 
It is believed that present improvements in 
diagnosis and treatment should effect lower 
disability ratings, better industrial results and 
a greater number returning to their regular 
work. Motivation problems and legal complica- 
tions in industrial cases are inherent difficulties. 

The results in these thirty operative cases 
have been followed up by semi-monthly re- 
checks for the first three months, monthly ex- 
amination for six months and every six months 
thereafter. Results have been gratifying as 
gauged by the return to previous work, freedom 
from sciatic or low back pain and previous dis- 
ability. There have been no mortalities, mis- 
haps or serious sequelae with the possible ex- 
ception of two individuals who have required 
supplementary fusion. Another patient required 
reoperation for recurrence clearly precipitated 
by a hard fall. It is too early to determine long 
term end results in these patients, all of whom 
were treated during the past five years, but the 
procedure has been very satisfactory in ap- 
proximately 85 per cent. 

Coexisting conditions which have not been 
considered contraindications to surgical treat- 
ment and which occurred in this series are: 
hyperthyroidism, chronic prostatitis, peptic 
ulcer and the menopausal syndrome. These fac- 
tors did not militate against a satisfactory out- 
come since they were under control and etio- 
logically unrelated. One patient, with unsus- 
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Fic. 4. Almost complete block from herniated disc; 
note lobulated outline, disc confirmed. 


pectedly positive spinal fluid evidence of lues 
and emotional instability, was not afforded sur- 
gical treatment despite typical symptoms and 
findings of herniated disc including a large 
myelographic defect. 


COMMENTS 


Concealed disc, hypertrophied ligamentum 
flavum, enlarged epidural veins and myelo- 
graphic discrepancy have been hazards of diag- 
nosis and treatment. Myelograms are secondary 
in diagnostic importance to clinical findings and 
vary remarkably in appearance. Several varia- 
tions of myelographic defects which were con- 
firmed at surgery are illustrated. (Figs. 4 to 7.) 

The concurrence of a congenital defect of the 
lumbosacral spine, such as transitional verte- 
brae, variation of the facets and markedly 
asymmetric transverse processes of the fifth 
lumbar vertebra was considered as a possible 
mechanical factor predisposing to disc hernia- 
tion. The incidence of anomalies in this small 
series is insufficient to draw any conclusions 
but the aforementioned conditions were occa- 
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Fic. 5. Disc defect; note relation of laminar edge of 
L4 which is site also of ligamentum flavum. 


6A 


Fic. 7. Absence of axillary pouch and wide-angled 
indentation suggest disc which was confirmed. 


6B 


Fic. 6. a, Oblique view of a central type protrusion, very inadequately visualized in posteroanterior 
views. Disc confirmed but patient was reoperated upon for recurrence or inadequate removal fol- 
lowing a fall on ice four months postoperatively; B, hourglass type of deformity; disc confirmed. 


sionally noted and special effort made to deter- 
mine instability of the lumbosacral spine both 
clinically and during surgery. With lamina and 
facet exposed one has been impressed by the ex- 
treme difficulty of demonstrating excessive mo- 
tion in the lumbosacral articulations. This may 


not be possible preoperatively due to spasm and 
limits of pain or at surgery since torque, ex- 
treme flexion, extension, weight bearing, stress 
and load factors cannot be easily reactivated at 
the time of operation. 

The question of spinal fusion as an adjunct to 
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disc removal is under intense study from the 
viewpoints of indications, methods and results. 
C. C. Yount in a personal communication indi- 
cates that the matter is not definitely settled, 
although this experienced surgeon has set up 
working criteria which he finds of value. These 
are based mostly on defects in the pars inter- 
articularis with or without spondylolisthesis 
and other serious mechanical defects. Mc- 
Bride’s thesis that facet disturbance is respon- 
sible for disc rupture is most interesting and has 
led to his transfacet mortise method of fusion, 
and King’s vitallium screw technic has ad- 
herents. The tunneling (subspinous process) 
method of spinal fusion described by S. A. 
Grantham, Sr., may prove a valuable adjunct 
to others and has to the writer. Caldwell, Mc- 
Bride and others are contributing much to the 
further understanding of this difficult phase of 
the problem. One must at present combine 
neurosurgical and orthopedic considerations. 


CONCLUSIONS 


1. Diagnosis and proper selection of patients 
are of utmost importance in disc surgery. 
2. Myelography is generally confirmatory 


and aids in localization. 

3. Well localized herniated discs, if operated 
upon when actively symptomatic and produc- 
ing radicular pain, respond well to removal 
alone by the limited (neurosurgical) approach. 

4. Spinal fusion may be mandatory in low 
back instability associated with disc herniation. 
If wide (orthopedic) exposure of the neural 
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canal is done, necessity for fusion may develop 
with the procedure. 

5. Myelograms should be done only by those 
prepared to go ahead with surgery since the 
responsibility for diagnosis depends upon 
close correlations of clinical findings with 
myelography. 
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THE ANTITHROMBIN TITER IN PANCREATIC CYST* 


IRvinG INNERFIELD, M.D., ALFRED ANGRIST, M.D. AND JAMES W. BENJAMIN, Ph.p. 


NewYork, New York 


N a recent survey of pancreatic disturbance 
] Innerfield, Angrist and Benjamin! observed 

elevated plasma antithrombin titers in 
fifty of fifty-five patients (91 per cent) with 
acute pancreatitis. During the course of this 
investigation eight patients with pancreatic 
cyst were encountered. In each instance the 
plasma antithrombin titer was significantly 
elevated. Since pancreatic cysts are difficult to 
diagnose preoperatively, the consistent accom- 
paniment of elevated plasma antithrombin 
titer could have considerable clinical signifi- 
cance. In this paper we report our experience 
with preoperative determinations of plasma 
antithrombin levels in eight patients with 
pancreatic cyst and in control groups totalling 
eighty patients. 


METHODS 


Blood was obtained by venipuncture. Nine 
volumes of blood were added to one volume of 
3.2 per cent sodium citrate. After centrifugation 
at 2,000 revolutions per minute for fifteen 
minutes the plasma was carefully removed 
from the cellular elements and either kept in 
ice until analyzed or antithrombin determina- 
tions were immediately carried out. The normal 
control plasmas were collected in the same 
manner. 

Preliminary Thrombin Standardization. Our 
determinations are a modification of the 
method of Quick;? in this method topical 
thrombin is used. Preliminary thrombin stand- 
ardization is as follows: (1) To the vial con- 
taining 5,000 units of topical thrombin 10 ml. 
of sterile isotonic saline are injected. (2) To 
2 ml. of this solution 65 ml. of isotonic saline 
are added. (3) To o.1 ml. of this diluted 
thrombin solution 0.2 ml. of normal plasma is 
added and a clotting time recorded. If the 
clotting time obtained is less than fifteen 
seconds, saline solution in 3 cc. amounts is 
added to the thrombin solution and the addi- 
tion of 0.1 ml. of thrombin to 0.2 ml. of plasma 
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is repeated. When a clotting time in the range 
of fifteen to eighteen seconds is obtained, the 
thrombin solution is considered standardized. 
Throughout the test procedure the thrombin 
solution is kept in an ice bath. 

Antithrombin Titer. In our test defibrinated 
plasma is incubated with a standardized throm- 
bin solution. Fibrinogen is subsequently fur- 
nished by the addition of normal plasma. The 
speed with which the defibrinated plasma neu- 
tralizes a known quantity of thrombin is a meas- 
ure of antithrombin activity. The details of this 
procedure are as follows: (1) To 1.0 ml. of 
3.2 per cent citrate 9 ml. of whole blood are 
added. (2) The citrated blood is centrifuged at 
2,000 revolutions per minute. (3) To 1.0 ml. of 
citrated plasma o.4 ml. of standardized 
thrombin is added. (4) After allowing two to 
four minutes for a clot to form, this clot is 
removed (defibrinated). (5) To 0.9 ml. of 
freshly standardized thrombin solution 0.1 ml. 
of this defibrinated plasma is added. (6) This 
solution and a series of 0.2 ml. of normal plasma 
are then incubated at 37°c. 


WATER BATH SETUP (37°C.) 
UNKNOWN 


| 
| 
| 


0.2} 


Normal Control 


| 


0.9* 
o.1f 0.2} 


* Thrombin 
Defibrinated plasma 
t Normal plasma 


(7) At intervals of one, five, ten, fifteen, 
twenty and twenty-five minutes 0.1 ml. of the 
incubated solution is added to 0.2 ml. of 
normal plasma and a clotting time is taken. 
A normal control is run with, and five minutes 
following, the final completion of each unknown 
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determination. Defibrinated plasma from nor- 
mal persons is incubated with the standard 
thrombin for use tn normal control procedures. 
A “normal” result is recorded when the clot- 
ting time of the control and unknown samples 
are either identical or show minimal variation. 
An “elevated”’ titer is recorded when the 
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200 ie PANCREATIC CYST GROUP 


MEAN VALUES 
260 # NORMAL CONTROL GROUP 


% 


CLOTTING TIME (seconds) 


5 10 15 
INCUBATION PERIODS (minutes) 


Fic. 1. Mean values for antithrombin at various 
incubation periods. 


clotting time of the unknown samples is at 
least 100 per cent greater than those of the 
controls, beginning with the five minute in- 
cubation period. A low titer is recorded when 
the clotting time of the unknown sample is 100 
per cent less than those of the controls in five 
and ten minute samples. 


SELECTION OF PATIENTS AND RESULTS 


Eighty control cases were studied comprising 
the following groups: cirrhosis of the liver with 
ascites, fifteen patients; ovarian cyst, twelve; 
abdominal aortic aneurysm, three; hydatid 
cyst of the liver, one; hydronephrosis, five; 
renal cyst, one; esophageal hiatus hernia, 
seven; chronic hypertrophic gastritis, fifteen; 
gastric ulcer, ten and chronic cholecystitis, 
eleven patients. Eight cases of patients with 
pancreatic cysts subsequently removed sur- 
gically were also studied. 

In seventy-nine of the eighty control patients 
the plasma antithrombin titer was normal. An 
elevation was observed in a patient with chronic 
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cholecystitis. Serum amylase was normal in this 
patient but the serum lipase was elevated. A 
diagnosis of chronic cholecystitis with associ- 
ated chronic relapsing pancreatitis was made. 
The plasma antithrombin titer was elevated in 
each of the eight patients with pancreatic cyst. 


(Fig. 1, Table 1.) 


TABLE 1 
PLASMA ANTITHROMBIN TITER IN PATIENTS WITH 
CREATIC CYSTS 


PAN- 


Normal Controls 


INCUBATION PERIODS 


MINUTE 


clotting time | 1S MINUTES 


lotting time (seconds) 


S MINUTES | 
time 


19 60 


19 


23 


27 


25 


24 


B.R. 26 
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R.M. 23 


mean volue . 23.5 


PANCREATIC 
CYST GROUP 


J. J. 


J.P. 95 240 


—+4 


over 720 over 720 


m3 over 300 


over 300 } 


over 300 


300 


meon valve 


% increose 


CASE REPORTS 


Case. J. J., a forty-three year old colored 
man, entered the Harlem Hospital complaining 
of nausea, vomiting and severe epigastric pain 
of three days’ duration. A similar episode of 
boring epigastric pain occurred six months prior 
to admission and lasted several weeks. There 
was no history of previous gallbladder disease, 
gastric ulcer or operations. Alcoholic intake was 
1 to 2 pints of hard liquor daily for the past 
ten years. The pain was not related to ir 
but radiated toward the left and to the back. 

While in the hospital the patient ran a low 
grade fever. Abdominal examination showed 
an area of moderate tenderness in the epigas- 
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trium but no rebound tenderness. There was 
no abdominal distention and no masses were 
palpated. Other than mild glycosuria (1 to 2+) 
and a blood sugar of 190 mg. per cent the 
laboratory data were not unusual. 

The plasma antithrombin titer was deter- 
mined and the results were as follows: 


Incubation Period | Normal Control 
(min.) (sec.) 


Patient J. J. 
(sec.) 


| 
| 
| 


14 

19 
27 | 
60 | 


Exploratory laparotomy was performed and a 
pancreatic cyst found. 

Case u. J. P., a forty-six yea: old colored 
male, entered the Harlem Hospital complaining 
of chills, fever and left lower chest and epi- 
gastric pain of twenty-four hours’ duration. 
He was a known alcoholic. Physical signs com- 
patible with left lower lobar pneumonia were 
found and the patient responded well to treat- 
ment with penicillin. He was asymptomatic for 
several days when the epigastric pain recurred. 
Abdominal examination revealed moderate ri- 
gidity, epigastric tenderness and rebound ten- 
derness; no abdominal distention or masses 
were present. The patient became moderately 
jaundiced. 

Laboratory data were as follows: white blood 
count 12,000, polymorphonuclears 84 per cent 
and lymphocytes 16 per cent. Urinalysis re- 
vealed 1+ albumin, 2 to 3 glucose. Icteric index 
was 26; blood urea nitrogen 17 mg. per cent; 
total proteins 6.5 gm. per cent, with albumin 
4.2 gm. per cent and globulin 2.3 gm. per cent; 
blood cultures were sterile. Serum amylase was 
314 Somogyi units. 

The results of the plasma antithrombin de- 
terminations were as follows: 


Patient J. P. 
(sec.) 


Normal Control 
(sec.) 


Incubation Period 
(min.) 
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An operation was performed and a pancreatic 
cyst found. 

Case. A.G.,a forty-eight year old white 
male, entered Harlem Hospital complaining of 
severe, knife-like epigastric pain and continu- 
ous nausea and vomiting of thirty-six hours’ 
duration. He admitted drinking a quart of 
whiskey per day for the past ten years. The 
pain was localized in the right upper quadrant 
but seemed to radiate toward the left upper 
quadrant and to the back. The patient recalled 
several similar episodes of upper abdominal 
pain. There had been no previous gallbladder 
disease or operation. 

Physical examination revealed the patient to 
be acutely ill and dehydrated. There was no 
evidence of shock. The abdomen was moder- 
ately rigid and considerably distended; epigas- 
tric tenderness and rebound tenderness were 
marked. Several examiners thought they could 
palpate a smooth large round mass in the 
abdomen. There was no evidence of jaundice 
or cyanotic mottling. 

The serum amylase was 251 Somogyi units 
and the blood sugar was 280 mg. per cent. A 
diagnosis of acute interstitial pancreatitis was 
made and conservative medical management 
instituted. The patient did very well on this 
regimen, becoming ambulatory during the sec- 
ond week of his present illness. Blood sugar 
remained elevated. A diabetic glucose tolerance 
curve was present. Serum amylase was within 
normal limits. Because of the continuance of 
abdominal pain, however, an antithrombin titer 
was obtained. The results of the plasma anti- 
thrombin titer were as follows: 


Patient A. G. 
(sec.) 


Normal Control 
(sec.) 


Incubation Period 
(min.) 


55 
12 min. 
No clotting after 
15 minutes 
No clotting after 
15 minutes 


The presence of vastly elevated antithrombin 
titer, as indicated by absence of clotting in 
twelve minutes as compared to clotting in 
twenty-three seconds after only a five-minute 
incubation period, indicated there was enor- 
mously increased antithrombin activation. The 
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patient’s otherwise satisfactory clinical appear- 
ance and condition immediately ruled out acute 
pancreatitis. A diagnosis of pancreatic cyst was 
suggested. An operation was performed and a 
large multilocular pancreatic cyst found. 

Case tv. G.T., a forty-one year old colored 
female, entered Harlem Hospital complaining 
of epigastric pain and the presence of a pro- 
gressively enlarging abdominal mass. There was 
a history of excessive alcoholic intake. About 
two years prior to this hospital admission the 
patient was hospitalized because of a “gall- 
bladder condition.”” No operation was per- 
formed and since that time she has had re- 
current non-radiating epigastric pain, most 
often postprandial. Alkalies were ineffectual. 
For the past six months the patient was aware 
of progressive abdominal enlargement. 

Physical examination was interesting in that 
a grapefruit-sized tense cystic mass was easily 
palpable in the mid-epigastrium. Serum amyl- 
ase and lipase values were normal. The results 
of the plasma antithrombin test were as follows: 


| Normal Control | Patient G. T. 


(sec.) (sec.) 


Incubation Period 
(min.) 


I 20 
42 

10 113 
15 300 


At operation a pseudocyst of the pancreas was 
removed. 

Casev. N.B., a forty-two year old colored 
female, entered the hospital complaining of 
epigastric and left upper quadrant pain of 
several days’ duration. The pain was described 
as boring and radiated to the back. Nausea and 
vomiting had appeared two days prior to ad- 
mission; there was no diarrhea or melena. The 
patient was told by her family physician that 
she had gallstones but operation was refused. 
She did not follow a prescribed diet and ad- 
mitted consuming beer and whiskey in large 
quantities. 

Physical examination revealed considerable 
tenderness, rebound tenderness and distention 
of the upper abdomen. Laboratory data were 
as follows: white blood count 8,000, polymor- 
phonuclears 72 per cent, lymphocytes 28 per 
cent; urinalysis, 1 glucose; total proteins, 6.72 
gm. per cent; no reverse of A-G ratio; choles- 
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terol, 270 mg. per cent; icteric index, 6. Serum 
amylase was 36 Somogyi units. An exploratory 
laparotomy was performed and a large pan- 
creatic cyst removed. 

Preoperative plasma antithrombin titer re- 
sults were as follows: 


| 
Incubation Period | Normal Control 
(min.) (sec.) 


Patient N. B. 


(sec.) 


14 19 

25 45 

42 110 
15 68 300 


Case vi. F. B., a thirty year old colored 
male, entered Queens General Hospital because 
of the sudden appearance of nausea, vomiting, 
diarrhea and severe knife-like epigastric pain. 
A flat plate of the abdomen revealed numerous 
discrete calculi in the region of the pancreas. 
Serum amylase was 660 Somogyi units. 

Examination of the abdomen revealed a 
tense, firm cystic mass filling the upper abdo- 
men. Laboratory data were as follows: white 
blood count 19,400, polymorphonuclears 91 per 
cent and lymphocytes 9g per cent. Urinalysis 
was negative; protein, 7.4 gm. per cent; cho- 
lesterol, 150 mg. per cent. 

The results of the antithrombin titer were as 
follows: 


Patient F. B. 
(sec.) 


Incubation Period | Normal Control 


(min.) 


28 

72 

300 
15 500 


At operation a ruptured pancreatic cyst was 
found. 

Case vu. B. F., a forty-nine year old white 
male, entered the hospital complaining of sharp 
epigastric pain and left upper quadrant pain. 
The pain seemed to come in “waves,” each 
crescendo lasting about one-half hour. There 
was some nausea but no vomiting. The patient 
admitted consumption of 1 to 2 pints of hard 
liquor daily for the past five years. 

Physical examination revealed abdominal 
distention. There was no rebound tender- 
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ness but point tenderness was noted in the 
epigastrium. 

Laboratory data were as follows: white blood 
count 8,700, polymorphonuclears 81 per cent 
and lymphocytes 19 per cent. Urinalysis was 
1 glucose, albumin 2+; total protein, 7.6 gm. 
per cent; cholesterol, 235 mg. per cent. Serum 
amylase was 135 Somogyi! units. 

The results of the plasma antithrombin titer 
were as follows: 


Incubation Period | Normal Control! Patient B. F. 
(min.) | 


(sec.) (sec.) 


29 
55 
120 
300 


At operation a small posteriorly situated pan- 
creatic cyst was removed. 

Caseviu. B.M., a forty-five year old white 
male, entered the hospital complaining of sharp 
persistent knife-like upper abdominal, epigas- 
tric and back pain of several weeks’ duration. 
This patient was a known alcoholic; with a past 
history of delirium tremens. 

Physical examination revealed a definitely 
cystic, round mass situated in the upper half of 
the abdomen. Serum amylase was 28 Somogyi 
units. 

The results of the plasma antithrombin titer 
were as follows: 


| | 
Incubation Period Normal Control | Patient B. M. 
(min.) (sec.) 


At operation a large pancreatic cyst was 
removed. 


COMMENTS 


Plasma antithrombin reflects the level of 
formed trypsin with remarkable consistency.* 
We have reported high antithrombin titers in 
diseases associated with high blood trypsin 
levels (acute pancreatitis) and low antithrombin 
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titers when diminished to absent trypsin levels 
prevail (cystic fibrosis of the pancreas, diffuse 
pancreatic carcinomatosis). On the basis of 
data revealed in this paper the antithrombin 
titer was significantly elevated in each of the 
eight patients with pancreatic cyst. Since ele- 
vated antithrombin titers are present in both 
acute pancreatitis and pancreatic cyst, the test 
cannot differentiate these conditions when pa- 
tients with pancreatic cyst become acutely ill 
following torsion, rupture, secondary infection, 
pancreatic fistula or acute hemorrhage into the 
cyst. By and large, however, the clinical course 
of patients with pancreatic cysts is character- 
ized by epigastric pain, slowly progressive ab- 
dominal enlargement, pressure symptoms upon 
neighboring structures and chronicity. There 
are records of persistence of pancreatic cysts 
for periods up to twenty years without undue 
discomfort or suffering.’ In most instances the 
differentiation between acute pancreatitis and 
pancreatic cyst can be established on clinical 
grounds once attention has been drawn to the 
pancreas by appropriate physical signs and/or 
elevated plasma antithrombin titers. A helpful 
rule of thumb is to consider pancreatic cyst 
likely in non-jaundiced ambulatory patients 
having persistently elevated plasma antithrom- 
bin titers. 

The plasma antithrombin titer was elevated 
in only one of eighty control patients. It was 
shown that this patient had an associated pan- 
creatitis. This illustrates how closely plasma 
antithrombin parallels alterations in pancreatic 
function. In earlier animal experiments we 
demonstrated direct quantitative variations be- 
tween plasma antithrombin and blood trypsin 
levels.* 

Rarely, pancreatic cysts may be devoid of 
pancreatic ferments® or may contain amylase 
and lipase but no trypsin. Although our present 
series did not include this rare type of cyst, 
other pancreatic disorders associated with de- 
creased trypsin levels have yielded reduced 
antithrombin titers.‘ In each of the eight pa- 
tients with pancreatic cyst in the present series, 
however, the plasma antithrombin was un- 
mistakeably high indicating brisk trypsin 
activation. 


CONCLUSIONS 


1. Eighty control patients with abdominal 
diseases likely to be confused with pancreatic 
cyst were studied. In seventy-nine patients 
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(99+ per cent) the plasma antithrombin titer 
was normal. In the one positive case (chronic 
cholecystitis) an additional diagnosis of chronic 
relapsing pancreatitis was established. 

2. In each of eight patients with proved pan- 
creatic cyst the plasma antithrombin titer was 
significantly elevated. 

Addendum: Since submitting this paper for 
publication we have devised a simplified pre- 
liminary thrombin standardization. It is as 
follows: (1) To the vial containing 1,000 units 
of topical thrombin add 2 ml. of isotonic saline. 
(2) Add 0.25 ml. of this thrombin solution to 
20 ml. of isotonic saline. (3) From this point on 
the procedure is identical with the one pre- 
sented previously. 

Acknowledgments: We are indebted to Dr. 
Louis Wright, Director of Surgery, Harlem 
Hospital, for permission to determine anti- 
thrombin titers prior to operation in four of 
these patients (J. J., J. P., A. G. and G. T.). 
Dr. Chester Davidson, Director of Surgery, 


April, 1952 


543 


Queens General Hospital, kindly permitted us 
to study and determine the plasma antithrom- 
bin titer in one patient (F. B.). The topical 
thrombin used in this study was supplied by 
courtesy of Dr. R. J. Buckman, Department of 
Therapeutic Development, Parke, Davis and 
Company, Detroit, Michigan. 
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PLASMA PREPARATION SIMPLIFIED FOR SURGICAL USE* 


I. M. Tartov, m.p., P. S. Entmacuer, M.p., R. Day, AND 
A. MartTINn 


New York, New York 


in nerve suture.”'5 Experiments on 

animals indicate that the plasma clot 
technic, when mastered, is preferable to the 
classic silk thread technic in peripheral nerve 
suture.® Clinical results have also been gratify- 
ing. Bateman,! for example, had the unusual 
opportunity of performing nerve suture by the 
combined autologous plasma clot-silk stay 
suture technic in 141 human cases. In an analo- 
gous series of forty-two cases he used the silk 
epineurial suture technic. He reported that 
sutures comparable as to site, length of time 
following injury, length of gap and severity of 
injury have been reviewed. He studied these 
patients postoperatively for evidence of sensory 
and motor recovery, the treatment in all cases 
being the same except for the suture method. 
He concluded that recovery, both partial and 
complete, has been superior in all groups 
sutured by the plasma-silk technic. The differ- 
ence is significant in all nerves but is most 
striking in the peroneal nerve and least in the 
case of the sciatic. 

Whether plasma clot is to be used for the 
suture of peripheral nerves, however, depends 
on the experience and temperament of the 
neurosurgeon because it Is indeed a painstaking 
technic.® But for the suture of cable graftst 
which are successful in man in a relatively large 
number of cases and for the repair of cauda 
equina nerve roots’ the plasma clot technic is 
imperative since considerable damage to these 
delicate structures is apt to result from the 
customary thread suture method. 

After its introduction for nerve suture plasma 
clot was used to fix skin grafts‘ as a skin closure 
where a particularly fine scar is desired*:4 and 
also for corneal repair.!°:!! Not only is it strong 


‘Tie first surgical use of plasma clot was 


+ Autologous grafts of this type are the only ones’ 


that can be used to repair defects in large peripheral 
nerves unless the thick nerve graft could be obtained 
from the patient’s amputation stump or were otherwise 
of no use to him. 


enough to suture these structures under favor- 
able conditions when there is no tension at the 
suture line, but also by virtue of its conversion 
into a smooth sheath’ it prevents the ingrowth 
of connective tissue at the suture site. These 
characteristics may render plasma clot suitable 
as an adjunct in gastrointestinal and other 
types of surgical repair. 

Reports on plasma clot for ocular and general 
surgical use have overlooked our extensive 
studies of various types of clots.?° These in- 
vestigators have used methods of preparation 
that result in weak clots. Such clots will not 
give as good results as clots properly formed. 

We first showed that heparinized plasma 
clotted with clotting globulin, unmodified 
plasma clotted with tissue extracts or clots 
formed from reconstituted dehydrated plasma!” 
or thawed frozen plasma!” (such as has been 
used in clinical practice!) were unsuitable for 
surgical use since they were considerably 
weaker than those obtained from either un- 
modified plasma or recalcified citrated plasma. 
We obtained very strong clots from mixtures 
of fibrinogen-thrombin and calcium chloride'* 
but their disadvantage was their delayed ab- 
sorption which, it seemed, might hinder tissue 
healing if the clot seeped between the ends of 
the repaired tissue. 

For nerve suture we therefore recommended 
unmodified plasma—to which no anticoagu- 
lant is added—allowed to clot spontaneously. 
Such clots have proven stronger than those 
prepared from plasma to which the usual 
anticoagulants and clotting agents have been 
added. The inconveniences in preparing un- 
modified plasma (paraffin-lined test tubes kept 
chilled in ice must be used) have been one of 
the objections to this technic. Later experi- 
ments® showed that when suitable amounts of 
sodium citrate and calcium chloride were used 
as anticoagulant and clotting agents, respec- 
tively, the clots were as strong as those pre- 
pared from unmodified plasma clotted spon- 


* From the Neurosurgical Services of the Flower and Fifth Avenue Hospital, New York, and the Jewish Hospital 
of Brooklyn, N.Y. 
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taneously, provided these agents were in dry 
form. As a further step toward simplifying 
plasma clot suture of tissues we have prepared 
sealed ampules* which have been stored for 
various lengths of time. 

In the present study we investigated the 
tensile strength of clots prepared from hepa- 
rinized plasma or human dried (lyophilized) 
plasma clotted with thrombin in the specific 
manners recently described by Tassman and by 
Town and Naidoff. We also wish to record the 
results of experiments testing the tensile 
strength of plasma clots prepared from sealed 
ampules of sodium citrate and of calcium 
chloride and stored for various lengths of time. 
Rubber-stopped vaccine bottles of sodium 
citrate and of calcium chloride were used for 
the preparation of plasma clots upon which 
tensile strength tests were also made. 


MATERIALS AND METHODS 


Tassman prepared clots from autologous 
blood drawn into a syringe coated with a solu- 
tion of heparin. The plasma was coagulated 
with two or three times its volume of thrombin 
solution. Town and Naidoff used frozen plasma 
dried in the lyophil apparatus. They clotted 
the reconstituted plasma with the same or one- 
half its quantity of thrombin solution. 

We prepared samples of clots in the manners 
described by these authors and tested them for 
tensile strength according to a technic previ- 
ously described.*° 

The following types of clots were formed and 
tested for strength: (1) 14 cc. heparinized 
plasma clotted with 24 cc. thrombin solution, 
twelve clots, Tassman technic; (2) 14 cc. 
heparinized plasma clotted with 34 cc. throm- 
bin solution, six clots, Tassman technic; (3) 
1 cc. heparinized plasma clotted with 2 cc. 
thrombin solution, three clots, Tassman tech- 
nic; (4) 14 cc. dried plasma clotted with 14 cc. 
thrombin, six clots, Town and Naidoff technic; 
(5) 24 cc. dried plasma clotted with 14 cc. 
thrombin solution, six clots, Town and Naidoff 
technic; (6) 1 cc. dried plasma clotted with 
16 cc. thrombin, six clots, Town and Naidoff 
technic, and (7) 1 cc. dried plasma clotted with 
1 cc. thrombin solution, four clots, Town and 
Naidoff technic. 

The ampules or the vaccine bottles of sodium 
citrate and of calcium chloride which we used 
as anticoagulating and coagulating agents were 
prepared in the following manner: One cubic 
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centimeter of 3.8 per cent solution of hydrated 
sodium citrate, which is isotonic with blood 
plasma, was dried and sterilized in a 20 cc. 
ampule or vaccine bottle by dry heat in an 
oven at a temperature of 180°c. for thirty 
minutes. The proportion of one part of this 
citrate solution to fourteen parts of whole blood 
was a safe anticoagulant for all blood examined. 
One-half cubic centimeter of a 2 per cent solu- 
tion of calcium chloride was placed in a 10 ce. 
ampule or vaccine bottle and dried and 
sterilized in the same manner. This amount of 
calcium chloride was sufficient to clot 5 cc. of 
plasma. The ampules were kept exposed to 
light at ordinary room temperature. 

Samples of venous blood were drawn from 
healthy individuals.* Fourteen cubic centi- 
meters of blood were added to the ampule of 
sodium citrate. The blood was pumped back 
and forth in the syringe until the contents of 
the ampule were thoroughly dissolved. After 
centrifugation 5 cc. of the supernatant plasma 
were added to the ampule of calcium chloride 
dissolved as directed before. Clots prepared 
from 1 cc. samples of plasma were tested for 
tensile strength. The method of preparing and 
testing clots has been described previously.*® 
Tests of clot strength were made at intervals 
varying up to fifteen months after preparation 
of these materials. 

The rubber stoppers with diaphragms were 
sterilized by autoclaving and then inserted 
into the vaccine bottles. The tops of the bottles 
were sealed by dipping them into liquid paraf- 
fin. The blood was then injected directly 
through the diaphragm sterilized with alcohol. 
The bottle was shaken to dissolve the sodium 
citrate. It was then centrifuged using another 
vaccine bottle containing about the same 
amount of water as a counterweight. Five cubic 
centimeters of the plasma were then introduced 
through the diaphragm of the calcium chloride 
bottle. After being shaken to dissolve the 
calcium chloride, the plasma is ready for use. 


RESULTS 


The clots prepared from heparinized or dried 
plasma coagulated with thrombin were all of 
poor quality. They were unable to support the 
weight of the radio clip and the paper cup used 
for testing tensile strength—weight 10.6 gm. 

* Former experiments? have shown that the tensile 
strength of clots formed from normal human plasma 
varies within a narrow range. 
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Fic. 1. Photographs showing the method of preparation of recalcified citrated plasma clots. 
A, Sodium citrate .038 gm. for 14 cc. blood; B, calcium chloride 0.01 gm. for 5 cc. plasma; c, citrated 
blood; p, citrated blood after centrifugation; £, liquid plasma added to calcium chloride; F, coagu- 
lated plasma. The amount of sodium citrate contained in bottle (a) is sufficient to prevent the 
clotting of 14 cc. blood which are added to it and shaken (c). This bottle is then centrifuged and 
the supernatant plasma is shown in D. Five cubic centimeters of this plasma are then added to 
bottle (Bs) which is shaken (£). Bottle B contains the proper amount of calcium chloride to clot 
the plasma (F). Clotting of the plasma takes place within five minutes during which time it may 
be added to the nerve or other tissue to be sutured. The rubber stopper is removed to facilitate 
withdrawal of the plasma for use. These materials may be prepared for use in bottles and stored 
in this form in the following manner: The margin of safety in the clotting process is sufficiently 
great to compensate for ordinary inaccuracies that might arise in the measurement of the small 
amounts of the citrate and the chloride used, without significantly weakening the clots produced. 
The rubber stoppers for the bottles are sterilized separately and then under sterile technic applied 
to the bottles. The tops of the bottles are then sealed by dipping them into sterile liquid paraffin. 
In spite of the paraffin seal the calcium chloride absorbs moisture in the course of time. However, 
this does not significantly weaken the clots produced. 
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Table 1 shows the results of tensile strength 
tests of the citrated recalcified clots. Each 
tensile strength value represents the average 
of tests of four clots. The table clearly shows 
that storing the sodium citrate and calcium 
chloride in ampules for as long as fifteen months 


TABLE I 
RELATIONSHIP OF AGE OF AMPULES OF SODIUM CITRATE 
AND OF CALCIUM CHLORIDE TO THE STRENGTH AND 
COAGULATION TIME OF CLOTS PREPARED WITH 
THEM 


| 
Test Time 
(After Sealing Tensile Strength! Clotting Time 
of Ampules) (gm.) (min.) 
(mo.) 


55 
63 
65 
59 
62 


~- 


DON 


59 
67 
56 
60 


does not affect the strength of plasma clots 
prepared with these materials. We have previ- 
ously shown® that differences in citrate con- 
centration such as might result from unusually 
high or low hematocrit values have relatively 
little effect upon clot strength. 

When this method of preparing plasma clot 
for tissue repair is used, blood may be drawn 
from either the patient or another individual 
at any convenient time before operation. It is 
added to the ampule of sodium citrate, which 
is dissolved, covered with a sterile cotton plug 
and a rubber finger cot centrifuged and kept 
until needed. At operation when the ends of 
the nerve, nerve root or graft or other tissues 
to be sutured are in apposition, 5 cc. of plasma 
are withdrawn and added to the ampule of 
calctum chloride. After the calcium chloride 
dissolves, the plasma is ready to be applied to 
the suture site. 

The vaccine bottles of sodium citrate and of 
calcium chloride are recommended for use 
rather than the ampules because they simplify 
the plasma preparation. (Fig. 1.) There is less 
likelihood of contamination of the blood and 
plasma during their transfer and it is easier to 
dissolve the sodium citrate and calcium chlo- 
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ride. In spite of the paraffin seal applied to the 
bottles the calcium chloride absorbs moisture 
and dissolves. This, however, does not signifi- 
cantly weaken the clots produced. 


CONCLUSION 


Clots prepared from dried plasma or hepa- 
rinized plasma coagulated by thrombin in 
manners recently described are all of poor 
quality and should not be used for tissue suture. 
The best type of clot for this purpose is that 
obtained from unmodified plasma spontane- 
ously clotted or from recalcified citrated 
plasma. 

The preparation of plasma clot for surgical 
use may be simplified by using sodium citrate 
and calcium chloride as anticoagulant and 
clotting agents, respectively, stored in dry 
form in ampules or, better still, in rubber- 
stoppered vaccine bottles. The strength of 
clots prepared from these materials did not 
decrease within the time limits of these experi- 
ments (fifteen months). 
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DiscHarGE from the nipple must not be ignored. Even a non-bloody dis- 
charge may be due to malignancy of the breast regardless of whether a 
palpable mass is present or not. Of course, when a patient is over sixty 
years of age, if a hard mass Is also present the probability of carcinoma is 
much greater than in young subjects. Generalized (occasionally localized) 
papillomatosis is the cause of discharge from the nipple in almost one-half 
of the younger patients. Chronic cystic mastitis or chronic inflammatory 
lesions account for about one-quarter more, and in the remaining one- 
quarter malignancy (with or without a palpable breast tumor) is the 
etiologic factor. Depending upon the lesion present, localized resection, 
simple mastectomy or radical breast amputation is the indicated surgical 
therapy. (Richard A. Leonardo, M.D.) 
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A NEW APPROACH TO THE PROBLEM OF 
POSTOPERATIVE PAIN 


A.FreD H. Jason, M.p. AND H. E. SHAFTEL, M.D. 
Brooklyn, New York 


and fear in the surgical candidate is the 

ever present complication with which 
the surgeon must contend. It is perhaps para- 
doxic that the surgeon must use procedures 
which involve a measure of pain in order to 
correct a pathologic process which produces 
pain as a symptom. The desire to interrupt 
this cycle resulted in the development of 
anesthesia. 

The application of anesthetics in the control 
of surgical pain has been generally limited to 
the period of surgical intervention, and post- 
operative pain is usually managed with nar- 
cotics. This practice is the result of the rather 
limited period of anesthesia occurring with the 
usual local anesthetics which is merely a 
matter of hours. The need for a safe, non-toxic 
agent capable of producing a prolonged local 
anesthesia has been recognized and was a 
matter of investigation almost as long as the 
history of local anesthesia. 

Research efforts to prolong anesthetic dura- 
tion were directed toward the synthesis of 
chemical variants and the formulation of 
solvents delaying the absorption of the active 
ingredients. The first approach was shown to 
be unsatisfactory when it was found that the 
toxicity of the compounds increased in a 
much greater order than did the duration of 
anesthesia. 

Yeomans et al.! reported the production of a 
prolonged local anesthesia using a vegetable oil 
as the solvent. The rationale was that the im- 
miscible oil would slowly release the anesthetic 
agent over a protrated period of time. Other in- 
vestigators®-* reported similar results with 
analogous preparations containing varying 
amounts of benzyl alcohol in addition to the 
local anesthetic and oil solvent. The reported 
duration of anesthesia, with the oily prepara- 
tions was questioned by a number of investi- 
gators’ and the general failure of oil solvent 
to prolong the effects of a drug was soon con- 
clusively 
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Duncan and Jarvis'! and Kelly!? demon- 
strated that any prolonged duration that might 
occur was due to a neurodegeneration by the 
benzyl alcohol and not because of the oil or the 
anesthetics used. Smith® protested the use of 
the term anesthetic with these agents since 
+) . anesthesia was not produced at any 
time.” In addition to their general anesthetic 
failure, the development of abscesses, fibrotic 
and necrotic tissue changes as well as encapsu- 
lation were observed. These latter complica- 
tions were due to the solvent and not the anes- 
thetic agents. It is indeed surprising that such 
preparations are still used by some surgeons for 
anesthetic purposes. 

The common failure of these products re- 
sulted in a more intensive search for a pro- 
longed acting local anesthetic with a low 
systemic toxicity and the absence of local side 
reactions. This should also be of an aqueous 
nature in order to minimize the tendency 
toward encapsulation and necrotic tissue 
changes. Such a preparation was recently 
developed and pilot anesthetic screening in- 
dicated that it appeared to be the answer to 
this problem. 

Efocaine* is described as producing a local 
anesthesia lasting for more than a week and 
consists of procaine and butyl amino benzoate 
in a non-toxic!*-" vehicle composed essentially 
of propylene glycol and water. The rationale 
for the mechanism of this prolonged duration is 
new and challenging. 

It is well known that agents which are in- 
soluble and slowly absorbed exert an effect for 
a longer duration than does its more soluble 
counterpart. This principle has been utilized in 
the administration of hormones (suspensions of 
estrogen and hormonal implants) and with the 
antibiotics (procaine and penicillin). Since 
these agents are water-insoluble, they are in- 
jected as a crystalline suspension. 

The disadvantages of this mode of adminis- 
tration are well known. The sedimentation of 

* From E. Fougera & Co., Inc., New York, N. Y. 
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Fic. 1. Technic of lateral incisional block. 


the particles makes accurate dosage impossible. 
A large bore needle is required which increases 
operational trauma. The very nature of the sus- 
pension masks contamination by foreign mate- 
rials and mold growth. These limitations are 
avoided with efocaine, which is a specially bal- 
anced solution of the normally water-insoluble 
anesthetic agents. The solution is at saturation 
limits so that upon the addition of minimal 
quantities of water complete precipitation oc- 
curs. When efocaine is injected into the tissue, 
the contact with the body fluid causes a*de- 
position of the active ingredients producing 
anesthetic depot. In short, upon the injections 
of the solution an in vivo suspension is formed 
which acts in a repository manner to produce a 
prolonged duration of anesthesia. In a pilot 
screening for anesthetic activity a mean dura- 
tion of more than eight days was observed. It 
became of interest, therefore, to evaluate the 
scope of this agent for the control of postopera- 
tive pain. 
METHOD 


The surgical cases studied were randomly 
selected and were for the most part, consecu- 
tive. Efocaine was injected through a 22 gauge 
needle at the conclusion of the surgery. The 
injections were made into the subcutaneous tis- 
sue or into the underlying muscle, care being 
taken not to introduce the material intrave- 
nously or intradermally. Since there has been 
no basic investigations reported concerning the 
use of prolonged local anesthesia for postopera- 
tive pain control in general surgery, a compari- 
son of the several independent technics that 
were described for pain control were investi- 
gated. Cappelle’® reported the use of continuous 


infiltration of the wound area with procaine, 
and Crile” recommended regional infiltration 
of the wound area with local anesthetic solu- 
tions. It should be noted that many surgeons 
still prefer to do certain procedures under local 
block anesthesia rather than under regional and 
general anesthesia. For these reasons we at- 
tempted to utilize as many different procedures 
as had been previously described as being effec- 
tive for pain control. 

Lateral Block for Midline and Right Rectus 
Incisions. (Fig. 1.) A long 22 gauge needle (or 
22 gauge spinal needle) was inserted subcu- 
taneously about 2 cm. laterally and below the 
edge of the incision. The insertion is made to 
the full needle length parallel to the wound so 
that the needle extends beyond the incision. 
Aspiration is conducted prior to injection in 
order to eliminate intravenous entry of the 
medication. The drug is slowly and continu- 
ously introduced as the needle is withdrawn in 
order to avoid pooling. The procedure is then 
repeated on the other sides of the wound in an 
identical manner. 

When the incision is long, the injection is 
made by inserting the needle about 2 cm. 
laterally and below the incision, and repeating 
it 2 cm. laterally and above so that an effective 
anesthetic “‘line”’ results. This is then repeated 
on the other side. 

The amount of efocaine injected per line 
varied with the length of the incision and 
ranged from 3 to 10 cc. 

Intercostal Block for Right Rectus Incisions 
and the Kocher Subcostal Incision. The inter- 
costal blocks were conducted in the usual man- 
ner and were found to be the preferred technic 
for the right rectus incision. One to 2 cc. of the 
drug are deposited at each of the indicated 
intercostal spaces through a 22 gauge needle, 
taking the usual precautions. The procedure de- 
scribed by Bartlett'® was followed. 

Paravertebral Block for Herniorraphy, Ap- 
pendectomy and Lower Abdominal Surgery. 
Two to 3 cc. of the drug are deposited at each 
paravertebral space. The block may be carried 
out unilaterally or bilaterally. 

Anorectal Infiltration for Anorectal Surgery. 
The finger is inserted into the rectum and the 
terminal joint flexed to hook the prominent 
anorectal muscle ring gently downward. The 
finger is kept still and used as a guide. A 22 
gauge (3 inch) needle is inserted about 1 inch 
into the tissue parallel and posterior to the anal 
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canal. The drug is slowly injected as the needle 
is withdrawn. The needle is withdrawn up to 
the edge of the skin and then inserted at an 
angle of 45 degrees on the left side. The mate- 
rial is again injected as the needle is withdrawn 
and is reinserted to the right or opposite side. 
The procedure 1 is repeated above the anal canal. 
Fanwise injections may also be carried out on 
the left and right side about the mid-section. 
The amount of efocaine injected into the peri- 
anal tissue ranged from 5 to 15 cc. 

Care should be taken that no bulging results 
from the injection (an indication of superficial 
deposition). At no time should the needle pene- 
trate any layers of the anal wall or should the 
material be deposited intradermally. 

Local Infiltration for Thyroidectomy, Excision 
of Cysts and Lipomas. Efocaine was injected 
subcutaneously and into the deeper tissue about 
I to 2 cm. from the incision. The drug is in- 
jected to encircle the wound area completely. 
Frequent aspiration should be made in order to 
make certain that the needle is not in a vein. 

The measurement of the relief of postopera- 
tive pain is difficult since adequate reference 
criteria is not available; and unless a study of 
this nature is rigidly controlled, the many vari- 
ables present will tend to distort the results. 
The methods used in this study are as follows: 
(1) The area injected with efocaine was tested 
daily for the presence of surface anesthesia by 
the skin prick technic. (2) The patient was care- 
fully interrogated for presence of pain and the 
exact location of this pain area noted on a chart. 
(3) In certain procedures when both sides were 
involved, (i.e. bilateral herniorrhaphies) only 
one side was injected and the untreated side 
used as a control. (4) The postoperative 
analgesia and sedative drugs necessary were 
compared with the drug needs of a random 
series of untreated patients of the same age 
group with identical surgery performed by the 
same operators. (5) Patients undergoing similar 
surgical procedures concomitantly with the ex- 
perimental series were also questioned as to the 
degree of pain present and their drug require- 
ments compared with the test series. 

The patient was carefully observed during 
his stay at the hospital and followed through- 
out the convalescence. The patient was studied 
for evidence of systemic toxicity, local tissue 
reaction, development of abscesses, encapsula- 
tion (foreign body reaction) and the effects on 
the process of wound repair. 
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A summary of the cases studied and the re- 
sults obtained are described in Table 1. 


RESULTS 


Abdominal Surgery. Sixty per cent of the 
cases studied were in this category. Forty-three 
patients (71 per cent received local infiltrations, 
eight (13 per cent) intercostal blocks and ten 
(16 per cent) paravertebral blocks. The dose 
range was from 5 to 20 cc. depending on the 
size and site of the incision. 

Postoperative pain control was excellent for 
the series, with twenty-seven (45 per cent) of 
the patients stating that they had no pain or 
discomfort in the injected surgical site; nine- 
teen (31 per cent) patients had local discomfort 
for the first postoperative day and fourteen 
(23 per cent) had some pain for the first twenty- 
four to thirty-six hours. It is of interest to note 
that the group in which discomfort and pain 
were observed all had undergone procedures 
which involved visceral manipulation. The pos- 
sibility of referred visceral pain should not be 
discounted. The lateral incisional block would 
depress but not entirely obliterate referred vis- 
ceral stimullt. It should be noted that the control 
untreated group undergoing similar surgical 
procedures all complained of marked pain from 
one to four postoperative days. 

Twelve of the patients had bilateral hernior- 
rhaphies in which only one side was injected. 
Eight of this group received the lateral inci- 
sional blocks and four, paravertebral blocks. All 
had pain in the untreated side, while nine had 
no pain or discomfort in the injected area; two, 
discomfort; and one, pain (although much less 
than the control). This latter patient also had 
marked cord and scrotal pain. 

The postoperative drug requirements were 
most indicative of the pain control achieved as 
well as serving as an objective control. It is im- 
portant to note that drug orders were given to 
the nurse to administer medication when 
needed. The patients undergoing bilateral pro- 
cedures where only one side was treated were 
eliminated from this phase of the study. All 
drugs administered were evaluated except those 
taken to relieve simple headaches which are 
known to occur following spinal anesthesia. 
Hypnotics administered to control insomnia or 
restlessness were included in the tabulation 
since it could not be conclusively established 
that this was not due to the surgical procedure. 
Twenty-seven (56 per cent) required no seda- 
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tive or analgesic drugs and eighteen (37 per 
cent) received one or two doses of a drug post- 
operatively and three (6.2 per cent) received 
three doses. Although the significance of these 
results needs no further elaboration, a com- 
parison of the drug requirements of the un- 
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operative pain is commonly experienced fol- 
lowing these procedures. A survey’ of the 
American Proctologic Society revealed that 98 
per cent of the surgeons routinely resort to the 
stronger narcotics and drugs for postoperative 
pain control. It is of interest to note that the 


TABLE I 
SUMMARY OF THE CASES STUDIED AND THE RESULTS OBTAINED IN A SERIES OF 100 PATIENTS 


| 


No. 
of | Area Injected and | 
Pa- Technics Used | 


tients 


Surgical Procedure 


Head, neck and extremities 
Thyroidectomy 
Excision of neuroma, 

cysts, ganglion, etc. 

Abdominal 
Cholecystectomy 


About incision 


| About incision 


| Intercostal block 


| Lateral block 
| Paravertebral block 
| Lateral block 

| Paravertebral block | 
About incision 


About incision 


Hysterectomy 
Appendectomy 


Exploratory laparotomy 
Herniorraphy: 

Bilateral inguinal Paravertebral block | 
About incision 
Left or right indirect 
inguinal Paravertebral block | 
Inguinal area 
Lateral block 


Local infiltration in | 
lumbar area 


Epigastric 
Left Petit’s hernia 


Anorectal-vaginal 
Hemorrhoidectomy 
Cystocele-rectocele 


Perianally 
Mucocutaneous 
junction of peri- 
neum 

Perianally 

About incision 


Fistula-in-ano 

Excision of pilonidal cyst 
Excision of Bartholin 
cyst | 


About incision 


| Amount of | Postoperative Medication * 
Efocaine | 


| 
D 
No. of Patients Receiving | Pole 


| Pain Control 


Injected |—— 


(cc.) | 
o 


| Dose 
| 


2 | 3 Excel- | 
| Dose | Doses | 


_ Good 


Doses| Ient 


I-2 


each space | 


7-10 
2-3 
10-17 

5-10 


* Total doses of narcotic medication during hospital stay. 
+ Twelve patients with bilateral inguinal hernia were injected with efocaine on one side only and were not 
included in the tabulation of the postoperative medication requirements. 


treated controls and the test series is presented 
in Table 11. 

Anorectal Vaginal Surgery. The results of 
this series are most important because (1) the 
pain is essentially local in nature and would be 
adequately controlled by local infiltration pro- 
cedures and (2) a relatively high degree of post- 


anesthetic-oil solutions were primarily intro- 
duced for the purpose of controlling postopera- 
tive anorectal pain. The almost unanimous 
postoperative need for the stronger narcotic 
agents in this field of surgery is a positive evi- 
dence of the failure of the oil solutions. 

The entire experimental group generally ex- 
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| 
| 
| 
| 4 | 2 | 2 
| | | 
8 | 2 4 I 3 
I I ae I 
roy 3 2 2 - | 4 3 
5 I I 4 
6-10 | 1 | 5 | .. 
| | | | | | | 
| 14 | 5-15 | 3 
| | | | | 
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perienced no postoperative pain. Only six pa- 
tients received sedative medication. In these 
instances it was given for restlessness and to 
induce sleep. In all instances there was a good 
degree of anesthesia present at the surgical site. 

In the hemorrhoidectomy series the rectal 
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genitourinary pathologic disorder. These re- 
sults were obtained regardless of the type of 
anesthetic agent or method of administration. 
It is important to note that there was no need 
to catheterize any of the treated patients under- 
going anorectal surgery in this study. 


TABLE II 
COMPARISON OF POSTOPERATIVE DRUG REQUIREMENTS OF TREATED PATIENTS AND CONTROLS 


| Patients Injected with Efocaine 


No. of 


Untreated Controls 
(from Hospital Records) 


Surgical Procedure Patients | 
| Morphine 
Sulphate 


(gr.) 


Morphine 
Sulphate 
(gr.) 


Codeine 
(gr.) 


Demerol 
(mg.) 


Codeine 


Thyroidectomy............... 
Cholecystectomy 
Appendectomy 
Herniorraphy*............... 
Laparotomy 
Hemorrhoidectomy 
Excision of pilonidal cyst...... 
Vaginal plastics | 
Excision of Bartholin cyst | 
Excision of cyst and lipomas7. . | 
Ganglion of ankle 
Bilateral saphenous vein liga- 


4 
6 
8 
6 
7 
I 
12 
4 
3 
6 
4 
I 


775 
5300 
2050 

800 
3400 

300 
2800 
1200 

975 
1500 

775 

700 

1450 


= NI 
Set 
LON DN 


DRS 
ON 


\e 


\ 


ON ON ON 


goo 


Totals 87 


21,025 


* 12 bilateral hernias where only one side was injected were not included. 


+ Only hospitalized patients were included. 


tampon was removed on the second or third 
postoperative day. This procedure usually re- 
quired one dose of a narcotic a half hour previ- 
ously and one or more doses within the follow- 
ing twelve-hour period. The rectal tampon was 
removed from the treated patients without 
pain or the necessity for pre- or postoperative 
medication. Sphincter control returned to nor- 
mal in all instances, and little or no pain was 
experienced with the first bowel movement. 
The usual enemas were administered and there 
was no deviation from the usual general patient 
care except that no ointments or topical appli- 
cations were used. 

Johnson and Schilla reported’ that in a series 
of 100 anorectal cases 66 per cent of the patients 
required catheterization at least once; 20 per 
cent were catheterized twice and 9 per cent, 
three or more times, when there was no existing 
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The amount of drug injected ranged from 5 
to 15 cc. 

Miscellaneous Surgery. This group was ar- 
bitrarily created to include all remaining sur- 
gery. The thyroidectomy patients were also 
grouped with this series. One common feature 
of these cases was that peri-incisional infiltra- 
tion was used. The dose range in this series was 
from 2 to 12 cc. A slight, transient, burning 
sensation was noted with some patients. This 
was eliminated by a prior infiltration with pro- 
caine hydrochloride solution or by first creating 
a skin wheal. There was complete relief of post- 
operative pain at the surgical site in all 
instances. 


COMMENTS 


The problem of postoperative pain control is 
concerned with two basic factors: (1) the pain 


| 
| | | 
a (gr. 
| | (mg.) gr.) 
100 | | 214 
600 | 1034 
250 334 
| 34 
I 600 
6 
| 
| 
| 3 | 1,650 | 2 | 3434 | | 3244 
| 
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arising directly from the surgical procedure and 
is local in origin and (2) the referred or reflex 
pain which is of visceral origin. It is a common 
observation in abdominal symptomatology that 
the hollow intraperitoneal viscera, which are 
medially situated in regard to their embryonic 
development, may produce two different types 
of pain, namely, true visceral pain and referred 
or reflex pain. The viscera themselves are in- 
sensitive to the stimuli that ordinarily provoke 
pain on the body surfaces, for example, burning 
and cutting. However, it is agreed that pain is 
appreciated by a visceral organ when it is ex- 
posed to factors which inhibit or alter its func- 
tion. Such visceral pain has characteristic and 
well defined features. They are typically, if not 
always, medial in location, e.g., the epigastrium 
area in the case of the stomach; above and 
around the umbilicus in the case of the small in- 
testines and the appendix; and below the um- 
bilicus in the case of the colon. Such true vis- 
ceral pain is usually only imperfectly localized 
by the patient and is unassociated with hyper- 
algesia of the corresponding area. A common 
example of such medial visceral pain in a lateral 
organ is the initial umbilical pain occurring in 
appendicitis. 

Referred or reflex pain is felt on a body sur- 
face at a site which generally is determined by 
the location of the organ, although it may be 
projected on to a distant area of the abdominal 
wall or other somatic surface. These referred 
pains are associated with hyperalgesia and mus- 
cular rigidity and, therefore, are well defined. 

True visceral pain arises from the focus and 
is conducted through the splanchnic nerves. Its 
site is determined by the spinal segment corre- 
sponding to the embryologic development of 
the organ. The mechanism of referred pain is 
different and has been the subject of much 
controversy. 

McKenzie’s” viscerosensory reflex postulated 
the path of the stimuli from the visceral organ 
to the cord via the sympathetic nerves, where 
they create an irritable focus. The muscular 
rigidity in the same area was caused by a motor 
reflex bored upon a similar segmental arc. This 
was questioned by Morely?! who proposed that 
referred pain, with its hyperalgesia, muscular 
rigidity and tenderness was due to impulses de- 
rived from a secondary irritation of the peri- 
toneum. The site of the referred pain then be- 
came the site of the peritoneal irritation. Thus 
the pain in the iliac fossa in appendicitis is re- 
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ferred segmentally to the abdominal wall not 
from the appendix but from the irritated parie- 
tal peritoneum. Morley’s hypothesis has been 
generally accepted and is supported by the 
work of Lewis.?? Lemaire** and Morley?‘ estab- 
lished that the skin and abdominal wall were 
directly concerned when they abolished this re- 
ferred pain by means of a local anesthetic. This 
procedure, however, did not completely ob- 
literate deep tenderness.?* 

From this basis the rationale for controlling 
postoperative pain by the application of efo- 
caine appears to be well founded. Although 
excellent control of pain arising from the surgi- 
cal site is achieved, a high degree of obliteration 
of the referred visceral pain may also be ex- 
pected. This is established by the experimental 
results observed in this study. 

On the basis of this investigation it appears 
that the intercostal block and the paraverte- 
bral lumbar block are the methods of choice for 
pain control in abdominal surgery. The results 
with lateral infiltrational technic are similar to 
those reported by other investigators; and al- 
though pain control is achieved, only that of a 
local nature is taken care of. Local infiltration 
will not obliterate sensations of a referred vis- 
ceral origin and, therefore, a certain measure of 
pain is still percetved by the patient. 

It should be emphasized that the intercostal 
block is only applicable in upper abdominal 
surgery and the paravertebral lumbar block 
(lower abdominal) is rather difficult to carry 
out successfully and certainly requires some 
experience before it can be routinely performed. 
The lateral infiltration technic, however, does 
not require any special knowledge or experi- 
ence; and although it does not afford the same 
high degree of pain control, it is useful in reduc- 
ing the quantity of postoperative medication as 
well as giving the patient some comfort when 
compared to untreated controls. It should be 
remembered that there is no single technic 
which is applicable in all instances. The imme- 
diate problem is the deciding factor in which 
technic to use. It is hoped that on the basis of 
further and wider application that some of the 
questions posed by the study will be answered. 

The anesthetic duration as determined by the 
skin prick technic averaged twelve days, with a 
minimum duration of six days and a maximum 
duration of eighteen days. This is adequate to 
control postoperative pain from almost every 
surgical procedure. Postoperative anesthesia 
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was observed for more than two weeks in the 
anorectal surgical group; sphincter control, 
however, was present after the third to fourth 
day. There was no evidence of any interference 
with wound healing and no local tissue reaction. 
There were no instances of encapsulation, for- 
eign body reactions, sterile abscesses or tissue 
slough as had been reported for the oil solutions. 
We observed no instance of systemic or local 
toxicity in the course of this study. 


SUMMARY AND CONCLUSIONS 


1. Efocaine, a prolonged aqueous local anes- 
thetic, was clinically evaluated for the control 
of postoperative pain in a series of 100 surgical 
cases. 

2. An excellent control of postoperative pain 
was achieved even in instances in which much 
visceral manipulation occurred. 

3. The postoperative drug requirements were 
virtually eliminated for the treated patients. 

4. There were no local or systemic reactions 
or were there any complications observed in 
the treated patients. 

5. The convalescence of the patients was 
much more pleasant and early ambulation 
facilitated. Less nursing care was required. 

6. Efocaine is a safe and effective local anes- 
thetic that is indicated in the control of post- 
operative pain. 
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Obstetric Llinic 


HE woman about to become a mother or with a new-born infant upon her bosom, should 

be the object of trembling care and sympathy wherever she bears her tender burden, or 
stretches her aching limbs. The very outcast of the streets has pity upon her sister in degradation, 
when the seal of promised maternity is impressed upon her. The remorseless vengeance of the law 
brought down upon its victims by a machinery as sure as destiny, is arrested in its fall at a word 
which reveals her transient claim for mercy. The solemn prayer of the liturgy singles out her sor- 
rows from the multiplied trials of life, to plead for her in her hour of peril. God forbid that any mem- 
ber of the profession to which she trusts her life, doubly precious at that eventful period, should 


hazard it negligently, unadvisedly or selfishly. 
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portant cause of puerperal death. In 

spite of the great reduction in the mater- 

nal death rate, it is likely that the number of 
deaths due to pulmonary embolism is no less 
than it was ten years ago. Just how many 
maternal deaths are actually due to this cause 
is not known, for certificates of death alone will 
not provide the answer. In a series of 242 con- 
secutive cesarean section deaths which occurred 
in Brooklyn from 1937 to 1951, twenty-four or 
10 per cent were said to be due to pulmonary 
embolism. Death followed all types of operation. 
Just how often venous thromboses occur after 
operation or delivery is not known with any 
certainty, for the figures quoted vary greatly. 
Whether thrombosis follows pelvic surgery with 
unusual frequency is still an open question. It 
is likely, however, that a little less than 1 per 
cent of all pelvic and abdominal operations will 
be followed by thromboembolism and about 10 
per cent of these patients will die. What is more 


of disease is an im- 


important, a great many of these deaths will 
occur in patients In whom thrombosis was not 
suspected. This is the heart of the problem. 

The literature of thromboembolic disease is 
vast and controversial although the indications 
for ligation and division of the deep veins of the 
leg and pelvis, the use of anticoagulants and 
lumbar sympathetic block are becoming clearer. 
The importance of our new knowledge is 
obvious. 


* * * * 


Case 1. A primigravida, aged thirty-seven 
years, was delivered by lower segment cesarean 
section after thirty-six hours of poor labor. The 
next day she was out of bed in a chair. On the 
second day her temperature was 101.4°F. but it 
soon became normal and remained so. The 
sixth day she complained of pain in the right 
leg but on examination no swelling, tender veins 
or reddening was found. On the seventh and 
eighth days she walked about the ward and was 


* Cases are from the Committee on Maternal Welfare of the Medical Society of the County of Kings, Brooklyn, 
N. Y. The views expressed are those of the authors. 
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discharged on the ninth day. While getting 
into an automobile at the hospital door, she 
grew pale and expired in a few minutes. At 
autopsy the pulmonary artery and both its 
right and left main branches showed massive 
emboli. 

Case 11. A very obese multipara, thirty- 
seven years of age, fell into labor shortly before 
term and was delivered spontaneously after a 
few hours. Two sutures were required for 
repair of a laceration of the perineum. The 
postpartum course was absolutely normal. 
There were no complaints or discomfort of any 
kind. Slight varicosities of the left leg which 
had not been noticed antepartum gave her no 
trouble. Certainly they were not thrombosed. 

On the ninth day postpartum the patient sat 
out of bed for a short time. On the tenth day she 
was found unconscious on the floor. She was 
helped to her feet but again slipped to the floor. 
Her lips were blue and cyanotic mottling was 
present over her entire body. She answered a 
question once. Respirations were deep and 
slow, the pulse poor and the blood pressure 
30/o. Oxygen, coramine and atropin were 
administered but death occurred after ten 
minutes. 

At autopsy the left leg was larger than the 
right. Both branches of the pulmonary artery 
to the lower lobes of the lungs were filled with 
masses of thrombi. 


Questions. (1) In the second patient did 
embolism arise from the varicose veins or was it 
primary in the pulmonary artery? (2) Would a 
phlebogram have been helpful? (3) Does not 
early ambulation prevent embolism? 

Answers. Varicose veins are seldom impor- 
tant factors. If thrombosis should occur in a 
superficial vein, diagnosis is apparent. Phleb- 
ograms are of little clinical value and not in 
general use. 

Although it has been reported, primary pul- 
monary embolism, we think, does not occur. 
In most autopsies, as here, search for the source 
of the embolism is limited so that the periph- 
eral vascular lesion will not be found. It is 
widely held that the site of the first thrombosis 
in a very high percentage of all cases is a deep 
vein in the calf of the leg. It has been shown, 
however, that thrombosis may be primary in 
the veins of the thigh and pelvis. 

Finding one leg larger than the other on 
rounds or at autopsy is of great significance as 
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presumptive evidence of venous thrombosis. 
Pulmonary embolism does occur without any 
prior danger signals, yet very often warning 
signs are missed or ignored. Pain in the chest or 
a friction rub after operation or delivery is more 
often due to infarction than to a cold. The 
later in the puerperium it occurs the more cer- 
tainly is it due to embolism. And embolism is 
the result of thrombosis elsewhere. 

In daily rounds the calves and thighs should 
be examined carefully, yet quickly and some- 
what mechanically so as not to alarm the pa- 
tient. Unusual warmth or cold, slight cyanosis, 
a well marked superficial vein pattern or tender 
veins may suggest the diagnosis. Deep calf 
tenderness is a valuable sign, often the first. 
Homans’ sign (pain in the calf when the foot is 
flexed with the leg extended) is widely accepted 
as conclusive evidence of thrombosis. However, 
it is not always present and at best is subjective. 
If the patient’s pulse rate should be elevated 
or low grade fever present without good reason, 
thrombosis will be a more likely diagnosis and 
of more practical value than the common guess 
of pyelitis. 

The early ambulation of the last ten years is 
an important factor in convalescence. It should 
reduce the incidence of embolism since stasis is 
the most constant factor in etiology, yet it is not 
the complete answer to the problem. Simple 
dangling of the legs over the side of the bed 
defeats its purpose as the popliteal or calf veins 
may in that way be unduly compressed. Nor 
is sitting on a chair sufficient. The patient 
should be urged to get out of bed on the day 
after operation and helped to walk about. 
Walking is just as important before operation, 
too. Early ambulation has many advantages 
and does not appear to hinder wound healing. 
Less sedation, less nursing care and shorter 
hospital stay are corollaries; and last but not 
least, the patient’s morale is raised. 


* * 


Case 11. A young primipara was delivered 
by manual rotation and low forceps after 
thirty-three hours of labor. The puerperium 
was entirely uneventful with no elevation of 
temperature. On the fifth day after delivery she 
was found dead in bed. At postmortem exami- 
nation massive pulmonary emboli were found. 

Case iv. After a test of labor of twenty-one 
hours lower segment cesarean section was per- 
formed on a young primigravida. On the next 
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day her highest temperature was 101.4°F. and 
the pulse rate go. On the second day her tem- 
perature was 102.4°F. the abdomen was soft. 
That same afternoon, the patient complained 
of severe pain in the back and faintness. An 
intern found her in shock, deeply cyanosed, cold 
and clammy, with staring eyes and feeble pulse. 
Stimulants and artificial respiration were 
administered but death ensued in a few minutes. 
At autopsy massive bilateral pulmonary emboli 
were found with emboli in the right ventricle. 


Questions. (1) What are the symptoms of a 
pulmonary embolus? (2) What was the source 
of the emboli in these patients? (3) Did they 
have thrombophlebitis or phlebothrombosis? 
(4) How is a thrombus formed? (5) How does 
embolization occur so early? (6) What is the 
immediate treatment of pulmonary embolism? 

Answers. The symptoms of pulmonary em- 
bolism largely depend upon the size and loca- 
tion of the embolus. Dyspnea is common, usu- 
ally sudden and severe and soon enough asso- 
ciated with air hunger. Ashen pallor or cyanosis, 
apprehension, tachycardia, substernal pain and 
pressure, and a feeble, rapid pulse are common. 
Shock and death may be prompt. Occasionally 
a convulsion, vomiting or hemoptysis may 
occur. Fever and pleuritic pain are common if 
the patient survives. If the diaphragmatic 
pleura should be involved, there may be rigidity 
in the upper abdomen. Pain in the chest may be 
the only symptom. 

In these patients emboli came from a vein in 
the lower extremity, either thigh or leg. Throm- 
bosis occurs in both phlebothrombosis and 
thrombophlebitis, and in both the thrombus is 
attached to the wall of the vein, yet more 
firmly in thrombophlebitis which, as its name 
indicates, is of inflammatory origin. Phlebo- 
thrombosis, a new term not without merit, is 
precipitated by circulatory stasis, not inflam- 
mation. Clinically this is a distinction without a 
difference. Although it is a fact that embolism 
is less likely to follow the inflammatory type, a 
clot is detached often enough to make the 
distinction unnecessary and dangerous. It will 
be sufficient if the obstetrician will remember 
that a pulmonary embolus may be detached 
from a lower extremity venous clot with or 
without clinical evidence of infection. 

Thrombosis is more common in veins because 
of the low rate of current flow there. Aside from 
the rate of flow, if incompatible bloods are put 
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together, the cells will clump and block the 
vessels. A clot will then form in the stationary 
column of blood. With the agglutinative throm- 
bus, however, we are not now concerned. 

A major function of the blood platelets is 
maintenance of the smooth pavement of the 
vessel wall. Imperfections are repaired with 
platelet cement. Of itself a large amount of 
cement may occlude the vein. If the venous 
stream is static or moving very slowly, clotting 
will occur. Thromboplastin (thrombokinase) 
in the piled-up platelets and local conversion 
of fibrinogen to fibrin causes the occluding clot 
to form. The consecutive clot extends to the next 
venous tributary. A long clot with its head lying 
free in the stagnant venous pool is called the 
propagated clot. The thrombus has a free float- 
ing head in thrombophlebitis as well as in 
phlebothrombosis. 

Venous circulation is a low pressure, low 
speed system. If the heart fails, venous pressure 
will rise and blood will dam back. Descent of 
the diaphragm hastens the flow of blood to the 
heart. Contraction of the voluntary muscles 
about the veins is an important factor in flow. 
Veins with stretched, non-elastic walls, poor 
valves and complex tortuous patterns slow the 
stream. Gravity, of course, must be taken into 
account. 

The occurrence of embolism as early as the 
second day is unusual, yet it does occur. Throm- 
bosis may begin before delivery or during an 
operative procedure. Possibly it did in these 
patients. That pulmonary embolism may arise 
from silent, unsuspected clots in leg or thigh is, 
we think, not generally appreciated by the 
obstetrician, yet Arnold Lea described it nearly 
fifty years ago. 

If the patient has symptoms of pulmonary 
embolism, oxygen should be administered either 
by nasal catheter or mask. Whenever possible 
the patient should be sitting up. If she should 
weather the storm, an oxygen tent will be 
better. Morphine and atropine are commonly 
used, yet some authorities disapprove of 
morphine. Cardiac stimulation and _ artificial 
respiration have no place in treatment. 


* * * * 


Case v. A multipara, thirty-eight years of 
age, had large varicosities of both lower 
extremities. Delivery was spontaneous and easy 
under light ether anesthesia. She coughed 
afterward, her temperature rose a little and on 
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the third day veins in both legs were hard and 
tender. Both legs were elevated and ice bags 
were applied to the painful areas. During the 
eleven days that she remained in the hospital 
there was no other elevation of temperature and 
her pulse rate was never more than 80. She was 
taken home by ambulance and had not left her 
bed when, ten days later, she had sharp pain 
in the chest and began to cough. The next day 
her temperature was 100°F. and her pulse rate 
85. X-ray examination failed to confirm a 
tentative diagnosis of pneumonia. The follow- 
ing week she had another sharp pain in the left 
chest and her sputum was blood tinged. A week 
later, four weeks after delivery, the patient was 
awakened with chest pain, coughed up blood, 
became cyanotic then comatose and died. 
There was no autopsy but death was attributed 
to pulmonary embolism. 


Questions. (1) Is it unusual for pulmonary 
embolism to occur more than once? (2) Did 
this patient have ether pneumonia? (3) Is 
x-ray of any value for diagnosis? (4) What is 
the local treatment of thrombophlebitis in the 
leg? (5) Is sympathetic block good treatment? 

Answers. Embolism may occur repeatedly. 
Small fragments of clot may reach the lung 
directly or a large thrombus may break up in 
the right heart. Showers of bacteria and pus 
may give no immediate symptoms. Fatal 
emboli almost always close the main stem of the 
pulmonary artery or two of three of the first 
branches. A great embolus is composed of part 
or all of the propagated clot, part of the occlud- 
ing clot and occasionally the entire thrombus. 
It may break up in the right heart or lodge 
there. A large vein in the thigh will be found 
empty and the clot may be fitted into it. 

Consolidation of the lung after anesthesia is 
due to atelectasis which may follow operation 
under any type of anesthesia. The common 
precipitating factors are bronchial mucus and 
depressed respiration. Pulmonary infarction 
usually takes place at a later period than 
atelectasis; and if embolism should occur early 
in the puerperium, diagnosis may take a little 
time. 

X-ray of the chest is valuable although it 
may be disappointing, even negative. Classical 
wedge-shaped infarcts are not seen very often. 
Opacity at the lung bases may be called pneu- 
monia and consolidation may be attributed to a 
high diaphragm. If the patient survives, the 
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typical linear scars of infarcts may be demon- 
strated by the roentgenologist. 

The pulmonary artery sends branches to the 
upper and middle lobes of the lungs at fairly 
acute angles. Its branches to the bases, how- 
ever, follow the line of the main stem. This 
will explain the basal location of infarcts. 

The object of treatment is to relieve pain, 
reduce leg morbidity and sequelae and avert 
embolization. It is not necessary to distin- 
guish between thrombophlebitis and phlebo- 
thrombosis since embolization may occur with 
either. Furthermore, although the patient 
does have thrombophlebitis, there may be 
phlebothrombosis elsewhere. 

The leg should be elevated, preferably in a 
cradle of some kind, and kept warm. Hot wet 
packs are superior to ice which appears to be 
contraindicated. The patient should be kept 
in bed until her temperature has been normal 
for two days. Out of bed, the leg should be 
bandaged. 

Paravertebral lumbar sympathetic block is 
seldom indicated. If vasospasm is great, relief 
is often remarkable. Some use it repeatedly. 
It will help pain but is of no value in prevention 
of sequelae. It should not be used in conjunction 
with anticoagulants as embolism has occurred 
immediately after the block. The cold leg is 
most benefited. 


* * * * 


Case vi. Four days after cesarean section a 
multipara, aged thirty-five years, was out of 
bed. That same day she complained of pain in 
the right calf which radiated up to the groin. 
The ankle and calf were swollen and the super- 
ficial veins were dilated. The patient was put 
back to bed and given dicumarol. At the end of 
the second week pain and swelling appeared to 
be at an end, so the patient was discharged. 

For two weeks she was in and out of bed at 
home and was then readmitted. For three days 
she had been unable to walk because of exqui- 
site pain in the left calf and behind the left 
knee. There was edema of the leg and thigh. 
The left upper extremity was hot, painful, much 
swollen and the superficial veins of the chest 
and arm were very prominent. The external 
jugular vein felt cord-like and contained a large 
and very tender thrombus. Her temperature 
was 101.4°F. and the pulse rate 104. Her hemo- 
globin was 10 gm. and the blood platelet count 
was 54,000. The coagulation time was 5 min- 
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utes and the bleeding time 1.5 minutes. 
Examination of her chest was essentially nega- 
tive. The spleen was much enlarged. 

The left arm and both lower extremities were 
elevated on cradles. Dicumarol therapy was 
based on daily prothrombin times. Penicillin, 
400,000 units, was administered twice daily. 
Fever gradually subsided. The thromboses in 
the neck and upper and lower extremities 
appeared to be cured, and the patient was sent 
home after three weeks in the hospital. She 
had not been out of bed. Her physician re- 
ported that sudden death occurred two days 
later. No autopsy was performed. 


Questions. (1) What is the function of the 
blood platelets and what is a normal count? 
(2) What is the relation of coagulation time to 
bleeding time? (3) Was the patient discharged 
from the hospital prematurely? (4) Are neck 
and arm veins often involved in thrombophlebi- 
tis? (5) Wasdicumarol therapy good treatment? 

Answers. The blood platelets (thrombo- 
cytes) vary from 200,000 to 400,000 per cu. mm. 
and average in health about 250,000 per cu. mm. 
A low count like this occurs in the acute phase 
of severe infection. To repair the tissue trauma 
of parturition or operation, large numbers of 
young platelets rush out from the bone marrow. 
This physiologic thrombocytosis in response to 
injury may be so great, however, that it is 
harmful. 

An important function lies in their thrombo- 
plastin (thrombokinase) and other factors 
concerned with clotting of blood. An equally 
important function arises from their stickiness 
and power of agglutination. 

There is little relationship between coagula- 
tion time and bleeding time. Coagulation time 
results depend a good deal upon the method of 
determination. Treatment should have been 
continued until the patient was really up and 
about for at least three days. Hindsight is better 
than foresight. If she had been treated with 
heparin instead of dicumarol, therapy might 
have been safely continued for a longer time. 

Thrombosis of the axillary or subclavian 
veins is uncommon. In multiple venous throm- 
boses we have seen both lower extremities, 
the axillary vein and the external jugular vein 
as in this patient. Prominence of the surface 
veins of the upper arm, the veins of the chest 
above the breast and swelling of the hand are 
notable, as compensation for the venous block. 
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Dicumarol is not recommended. The danger 
of hemorrhage with this potent drug ts great; its 
effects are cumulative and prolonged. Response 
is slow, for it will take dicumarol hours to alter 
the coagulation time. If the patient has already 
suffered embolism, this delay should preclude 
its use. Prothrombin time determinations must 
be performed with precision and this is not a 
simple task. A new synthetic anticoagulant in 
the coumarin series (ethyl biscoumacetate), less 
potent and so more easily controlled, may prove 
valuable; yet prothrombin time determinations 
are no less necessary. Dicumarol should not be 
used at home or in any hospital where the 
laboratory cannot be relied upon with complete 
confidence. 


* * * * 


Case vil. A primipara, seventeen years of 
age, was admitted to the hospital ten days after 
delivery acutely ill with pain in the right leg and 
right side of the vulva, foul vaginal discharge 
and rigidity of the lower abdomen. Her tem- 
perature was 101.6°F. and her pulse rate 116. 
Vaginal examination showed marked tender- 
ness in both fornices but no masses. She was 
said to have had pain in the right leg but an 
afebrile course at another hospital where she 
had a normal spontaneous delivery at term. 

She improved slowly with nasal oxygen, 
transfusions, parenteral fluids, gastric siphonage 
and penicillin. Her temperature was about 
104°F. for ten days and dropped gradually to 
99.2°F. on the sixteenth day. Pain in the leg had 
disappeared by that time without any treat- 
ment. One week later, while apparently doing 
well, she became dyspneic and died in a few 
minutes. 

Autopsy showed pelvic abscess, severe endo- 
metritis, several pulmonary infarcts and thrombi 
in the uterine and vaginal veins. 

Case vu. A multipara at term was 
admitted to the hospital shortly after a sudden 
and severe hemorrhage due to placenta previa. 
Her blood pressure was 85/60 and her pulse 
could not be felt. After administration of 
morphine and intravenous glucose she reacted 
well and did not appear to need blood. She 
stood cesarean section well and was afebrile 
until the seventh day when she had a severe 
shaking chill and her temperature rose to 105°F. 
For the next six days she had daily chills and 
remissions of fever with high peaks. Blood 
cultures were negative. Abdominally the uterus 
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was tender but vaginal examination was nega- 
tive for masses and tenderness. 

On the tenth day the patient complained of 
pain in the lower chest. The presence of a 
pulmonary infarct was suspected and a diag- 
nosis of pelvic thrombophlebitis was made. The 
already large doses of penicillin which she had 
been receiving since the seventh day were 
doubled. On the twelfth day chest pain re- 
curred. Fever subsided, however, and the 
patient was doing well until the twenty-third 
day after operation when she was suddenly 
seized with dyspnea and chest pain. Respira- 
tions rapidly became Cheyne-Stokes in char- 
acter and she died within five minutes. 

At autopsy a thrombosis was found in the 
right ventricle and pulmonary artery. Many 
small infarcts were present in each lung. The 
left external iliac, common iliac and ovarian 
veins showed marked thromboses. 


Questions. (1) Should this patient have had 
blood transfusion? (2) How effective is peni- 
cillin? 

Answers. The patient should have had blood 
replacement. She was in shock on admission to 
the hospital. The case report states that “she 
did not appear to need blood,” but she did. 
Reduction of blood volume is a factor in 
thrombosis and infection. Penicillin cannot be 
expected to control infection in the face of this 
handicap. 

All antibiotics are bacteriostatic in action. 
Unless the patient’s natural defenses are what 
they should be, little can be expected from 
penicillin or any other antibiotic. Penicillin 
seems to be an established routine, yet new 
drugs with wider specificity are available. 
Penicillin is not effective against most gram- 
negative organisms, the most common cause of 
thrombophlebitis. Instead of larger and larger 
doses of penicillin why not try another anti- 
biotic? Aureomycin, for example, has a wider 
range and so has terramycin. It has been sug- 
gested that the action of anticoagulants is 
interfered with by aureomycin but this is 


doubtful. 


* * * * 


Case 1x. Cesarean section was performed 
on a young primipara shortly after two 
eclamptic convulsions. Five stormy days of 
fever followed. On the fifteenth day after oper- 
ation, while the patient was still in bed for 
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slight fever, she had a chill and a severe pain in 
the chest. This was followed with coughing and 
high fever. She had good and bad days from 
then on with septic temperature, foul sputum 
and all the clinical signs of gangrene and lung 
abscess. Death occurred on the twentieth day 
after pulmonary embolism. Therapy consisted 
of transfusions and large doses of penicillin. 
No autopsy was performed. 

Case x. After precipitate unattended de- 
livery at home a multipara was removed to the 
hospital. Her puerperium was smooth until the 
seventh day when her temperature rose to 
103°F. Fever was variable with occasional chill 
and rises to 104°F., becoming normal on the 
twenty-first day. Pelvic examination was nega- 
tive on the twelfth day when she complained of 
chest pain. Blood culture on two occasions 
showed Staphylococcus aureus hemolyticus. On 
the thirteenth day she became dyspneic and 
cyanotic and her pulse rose to 160. Cyanosis 
cleared in a few hours but two days later she 
had cough and rusty sputum; a diagnosis of 
right lower lobe pneumonia was made. Death 
was sudden on the twenty-third day. At 
autopsy an infarct of the right lower lobe was 
found with large emboli in both right and left 
main branches of the pulmonary artery. The 
left external iliac vein was thrombosed. 


Questions. (1) Is there any way in which 
thrombosis may be predicted? (2) How is a 
diagnosis of pelvic thrombophlebitis made? (3) 
How does phlebitis arise in the leg? (4) What is 
the end result? 

Answers. A laboratory test which would 
point to the likelihood of the development or 
existence of an asymptomatic thrombus in the 
lower extremity would be a blessing. Prophy- 
lactic therapy might then be begun in time to 
prevent fatal embolism in a large number of 
cases. Daily coagulation times, heparin toler- 
ance tests, platelet counts, heparin co-factor 
and estimation of fibrinogen B are not depend- 
able. As yet no test is. Actually there is no 
good evidence that rapid clotting time indicates 
probability of thrombosis. 

Pelvic thrombophlebitis is a clinical entity 
easily recognized as a rule by repeated severe 
shaking chills which usually occur daily. Giant 
rises of temperature perhaps to 106°F. and 
plunges to subnormal levels are common. The 
onset is abrupt, usually late in the puerperium 
after a week or so of low grade fever. Chills are 
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due to the death of bacteria which pour into the 
blood stream in great showers. The invader is 
usually an anaerobic streptococcus. Blood 
cultures however carefully done and repeated 
are not often positive. Leukocytosis is moderate 
or slight. Vaginal examination will be negative, 
perhaps dangerous, and should not be per- 
formed unless pelvic abscess is suspected. There 
are those who do not fear it, however, professing 
to feel cord-like thrombosed veins. Small 
infectious emboli with metastatic abscesses are 
common. Massive pulmonary embolism is un- 
common. The thrombus if not actually sup- 
purating will have a free floating head as 
elsewhere. 

How thrombophlebitis of the femoral and 
other veins of the lower extremity arises is not 
known with certainty. That it is of bacterial 
origin, however, is clear. It may spread from the 
great sinuses of the placental site, which shortly 
after delivery are packed with infected thrombi, 
by contiguity through uterine, hypogastric 
and external iliac veins to the femoral veins. 
Infection of the parametrium through the lower 
uterine segment must involve the walls of veins 
and lymphatics. Thrombosis may spread to the 
veins of the leg or the clot may begin in the leg 
after direct bacterial attack upon the intima 
of the vein. Infection, usually anaerobic, is of 
low grade possibly because the invader has been 
reduced in numbers and virulence in the blood 
stream. 

Femoral thrombophlebitis occurs much more 
often in the left lower extremity sometime 
about the tenth day. After a period of low grade 
fever the patient complains of pain in the groin 
or perhaps first in the calf of the leg. Edema, 
which is almost always present and may be 
great, is noted first just above the toes. Local 
warmth is noticeable and may be diagnostic. 
The calf will be tender and a vein may be felt 
as a tender cord in the anterior thigh. The 
superficial vein pattern is prominent and the 
skin glossy. This has long been called phleg- 
masia alba dolens. 

Its precious cadence makes this term hard to 
forget. It is matched only by phlegmasia 
cerulea dolens or blue phlebitis. Seldom seen 
and imperfectly understood, the clinical signs of 
this venous thrombosis with its sudden and 
severe onset simulate those of arterial occlusion. 
Cyanotic discoloration of the skin appears 
quickly. Vasospasm is great and the arterial 
pulse may actually disappear. Thrombosis is 
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thought to be so massive that blood in the leg 
does not move in or out. Ischemia is so great 
that gangrene may follow. 

Recovery may be complete or nearly so with 
minimal swelling except at the time of the 
menstrual period. The post-thrombotic syn- 
drome is very troublesome and unending, with 
paresthesias, pain and heaviness in the leg. 
As years pass, knee stiffness and arthritic 
changes may develop. Lumbar sympathectomy 
and resection of both saphenous systems and 
the femoral vein have been performed. 


* * * * 


Casexi. A forty-four year old primigravida 
was delivered by transverse lower segment 
cesarean section. Her temperature was about 
101.6°F. every afternoon for four days when it 
fell to normal. On the tenth day she complained 
of numbness and pain in the right leg and her 
temperature rose to 101.8°F. Homans’ sign was 
doubtful. The leg showed no change except that 
it was distinctly cooler. Fever continued. On 
the thirteenth day the patient became cyanotic 
and complained of pain in the left shoulder. 
Respirations increased in rate and were painful. 
On the next day a pulmonary infarct was 
demonstrated by x-ray. 

On the fifteenth day the patient became un- 
conscious and had complete right hemiplegia. 
During the next forty-eight hours, however, 
function of the right side had completely re- 
turned and she spoke well and clearly. The 
signs at the left base continued. On the nine- 
teenth day after operation the patient suddenly 
complained of substernal pain, vomited and 
became very dyspneic. Her pulse was rapid and 
feeble. Cyanosis, air hunger and death quickly 
followed. Penicillin, 300,000 units, had been 
administered every twelve hours from the onset 
of labor. 

Case xu. A forty year old multipara, at 
term, was admitted to the hospital for her third 
cesarean section. She had a congenital septal 
opening between the auricles. She had never 
had rheumatic fever and had experienced no 
difficulty at the time of her two prior cesarean 
sections. At this operation she was sterilized 
by tubal ligation. 

After operation low grade fever continued, 
yet the patient’s temperature was never higher 
than 100°F. On the eighth day she suddenly be- 
came dyspneic, cyanotic and pulseless. Crack- 
ling rales were heard at the left lung base and a 
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diagnosis of pulmonary infarct was made. 
Heparin therapy was begun immediately. The 
patient was given 300 mg. of heparin every 
other day. Coagulation and bleeding time tests 
preceded each dose. At times the patient was 
irrational. On the seventeenth day she was 
very comfortable and was aliowed to dangle 
her legs over the side of the bed. On the 
eighteenth day right hemiplegia suddenly 
appeared. Death took place on the twenty- 
fourth day after operation. There was no 
autopsy. 


Questions. (1) Should every woman who 
has tender calf muscles be given heparin? What 
is heparin and how does it work? (2) What is 
the status of anticoagulant therapy? (3) Was 
hemiplegia due to embolism or thrombosis? 
(4) How does cerebral embolism occur in the 
absence of a perforate septum? (5) Should liga- 
tion of the vena cava have been considered in 
either of these cases? 

Answers. There is no way of telling, in any 
patient, whether embolism will follow venous 
thrombosis or not. It is likely, however, that 
it will occur in perhaps one-third of patients 
with thrombosis. This may be an overestimate, 
yet the risk, nonetheless, is a real one. They 
should have treatment. 

Heparin is a powerful anticoagulant. Highly 
complex, its chemical formula and metabolism 
are not yet settled. It is said to be an anti- 
thrombin, delaying or preventing the conver- 
sion of prothrombin to thrombin. Coagulation 
of the blood is a very complex process and the 
part that heparin plays is not entirely clear. 
Heparin is not normally found in the circulating 
blood unless occasionally and in extremely 
small amounts. Another antithrombin must be 
present. Heparinemia follows heavy irradiation 
such as is caused by the atom bomb. If heparin 
is added to blood, the platelets lose their sticki- 
ness so their tendency to agglutinate is lessened. 
Perhaps it is this property which explains its 
anticoagulant action. 

Heparin may cause ecchymosis, purpura, 
hematuria or frank hemorrhage from the uterus 
or into the retroperitoneal tissues. Intravenous 
use of protamine sulfate, 50 to 100 mg. in I or 2 
per cent solution, will inactivate heparin and 
speedily restore the clotting time to normal. 
Blood transfusion will do as well. 

Anticoagulant therapy is not recommended 
for antepartum use. After delivery, it is true, 
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there is a large area in the uterus which is al- 
ready bleeding; and in the perineal or abdomi- 
nal wound hemostasis may not have been per- 
fect. Spontaneous hemorrhage is a possibility, 
yet the hazards of heparinization have been 
greatly exaggerated. 

Heparin response is rapid and its effect can 
be followed by simple coagulation time deter- 
minations easily performed at the bedside. The 
Lee and White test is widely recommended. 
The simple capillary tube test is, we think, just 
as accurate; the normal time by this method is 
about five minutes. Heparin is administered 
parenterally in doses stated as milligrams or 
international units (1 mg.-100 I. U.). Opinions 
differ as to the best method of administration, 
the necessity for control clotting time deter- 
minations and how much coagulation time 
should be raised for best effect. Prolongation of 
time to twice the pretreatment time should be 
adequate. A heparin tolerance test (blood 
taken just prior to and ten minutes after an 
intravenous injection of 10 mg. of heparin) will 
be helpful. Sensitivity is variable. 

Aqueous heparin may be administered intra- 
venously, subcutaneously or intramuscularly. 
By vein it may be given by continuous infusion 
or intermittently. Ideas and experience differ. 
It would appear that the continuous method 
should result in a steady gradient of heparini- 
zation that might be called a good physiologic 
response, yet it has an obvious disadvantage in 
the close attention necessary to maintain an 
even rate of needle flow. Intermittent injection 
causes peaks of action which some think give 
better clinical response. 

More concentrated solutions of sodium hep- 
arin may be given satisfactorily by the subcu- 
taneous or the intramuscular route. Approxi- 
mately the same effect may be had with special 
depository or long-acting preparations in which 
the viscosity of the menstruum governs the rate 
of liberation of sodium heparin. 

Depo-heparin grows in favor as an adequate 
anticoagulant partly because of its convenience 
and its adaptability for use at home or in small 
hospitals. It appears that moderate consistent 
heparin effect such as can be had with intra- 
venous heparin can be matched with depo- 
heparin provided supervision is close. Initial 
doses are based on the patient’s approximate 
weight but later amounts should be controlled 
by clotting time values. A few hours are neces- 
sary for full effect. If the patient has just 
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suffered pulmonary embolism, a priming dose 
of aqueous heparin should be given intraven- 
ously to bridge this gap. 

Opinions as to the value of vein ligation are in 
sharp contrast. It is, for instance, practiced a 
great deal in some centers in the United States 
but hardly at all in Great Britain. Ligation of 
the femoral veins is not sound. It will not reduce 
the incidence or mortality of pulmonary embo- 
lism. Division or ligation is not infrequently 
followed with proximal thrombosis. 

Ligation of the inferior vena cava as an effec- 
tive method of preventing pulmonary infarc- 
tions is gaining in favor. Technically the proce- 
dure is not difficult. It may be combined with 
ligation of the ovarian veins. There can be no 
doubt that it is at times a life-saving procedure 
and its immediate results are good. The possi- 
bility of late sequelae like edema, intractable 
ulcers and intermittent claudication must be 
taken into consideration. 

In pelvic thrombophlebitis when the lungs 
are showered with a great many small emboli, 
antibiotic therapy is apt to fail and anticoagu- 
lant therapy is not clearly indicated. In this 
type of case ligation of the vena cava is recom- 
mended. It should be valuable for the patient 
who suffers pulmonary infarction in spite of 
anticoagulant therapy. 

Both patients had hemiplegia after pulmo- 
nary embolism. One patient was known to have 
a patent foramen ovale; the other patient also 
probably had one. Septal defects are not un- 
common and many are so small that they are 
not clinically recognizable. In both patients, 
in all probability, part of a leg vein thrombus 
made its way to the right auricle, then to the 
left and thence to the brain. When venous pres- 
sure rises in the right auricle in pulmonary em- 
bolism, many small foramina may open. Para- 
doxic embolism as in these cases is frequently 
preceded by pulmonary embolism. 

Intracranial veins may become thrombosed. 
The onset of symptoms, however, is not sudden 
as in these cases. Clinical improvement, if it 
should occur, is slow. In all probability venous 
thrombosis is primary. It is anatomically pos- 
sible, yet unlikely, for a clot from the pelvic 
veins to reach the superior sagittal sinus by way 
of the vertebral venous system. 


PREVENTION OF THROMBOSIS 


Routine prophylaxis is not feasible even 
though the risks of anticoagulant therapy may 
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be no greater than the dangers of embolism. It 
may be that those who have once had throm- 
bosis are prone to have it again; whether one 
episode or two makes a patient a thrombophile 
is doubtful. Prophylactic heparinization should 
be weighed. 

That the patient’s nutrition should be good 
is obvious. If she is anemic, blood transfusion 
should precede operation or delivery. If time 
permits, weight reduction should be planned 
for the obese patient. Thyroid extract was once 
very popular as a preventive of embolism. If it 
will increase the circulatory rate, it should 
prove useful. 

That asepsis should be rigid goes without 
saying. Minimal respiratory depression during 
anesthesia is important. Knee crutches and leg 
holders should be well padded and a restraining 
strap, if used, should not be tight. Careful 
technic with proper skin protection, gentle 
retraction, minimal trauma to the bowel and 
but little bleeding are factors in prevention of 
distention. A satisfactory blood pressure level 
should be maintained. It may be necessary to 
administer blood or other fluids during the 
procedure. 

Abdominal dressings should not be applied 
so tightly as to restrict motion of the diaphragm. 
When the patient has been returned to the 
ward, the lower end of her bed should be raised 
about 1 foot. As soon as consciousness returns, 
she should be urged to breathe deeply. The 
sharply flexed knee position of the common 
hospital bed should be discouraged until the 
patient has become ambulant. The patient 
should turn over in bed from time to time, exer- 
cise her legs and flex and extend her feet now 
and then. Sedation should not be heavy or 
routine but enough to relieve pain yet not de- 
press respiration. Hematocrit or hemaglobin 
values will measure the need for more blood. 
Everyday rounds should not be perfunctory. 
Dehydration should be controlled. Carbohy- 
drate diet may be best since the platelet count 
and fibrinogen are raised by high protein in- 
take. Since peripheral venous stasis is an impor- 
tant factor, the patient should be up and about 
on the day after operation. 

No postpartum patient, no matter whether 
delivery has been pelvic or abdominal, should 
be discharged from the hospital if she has had 
anything more than normal temperature the 
day before. 
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RECURRENT INDIRECT HERNIA* 


FALLACY OF PURSESTRINGING THE NECK OF THE SAC AS A 
POSSIBLE ETIOLOGIC FACTOR 


Francis §. GERBASI, M.D. 
Ann Arbor, Michigan 


OLUMINOUS literature has been writ- 

\ / ten on the repair of indirect hernias and 

many of these articles have described 
the closing of the neck of the sac using a purse- 
string suture. 

It is realized by all surgeons that one of the 
most important steps in repairing an indirect 
inguinal hernia is the proper closure of the neck 
of the sac; however, many have not come 
to realize the defective closure which results 
when one uses the purse-string suture technic 
so commonly described. 

Figure 1 shows the method usually employed. 
When the suture is tightened (Fig. 2), numer- 
ous crevices result. These stellate projections 
are really defects in the closure where the peri- 
toneum has not been reapproximated and are 
an easy pathway for omentum and possibly Fic. 1. Purse-string suture. 


Crevice 


Crevice 


Fic. 2. Potential pathway of herniation as indicated by the probe. 


* From the Department of Surgery, Alexander Blain Hospital, Detroit, Mich. 
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bowel to extrude and cause recurrence of the 
hernia. These defects, of course, are more 
pronounced if large bites are taken in the 
peritoneum. 

If purse-stringing the neck of the sac is per- 
formed, the bites in the peritoneum should be 


Fic. 3. Transfixing suture. 


close together obliterating all the crevices,' and 
after closure one should check to be sure no 
large stellate defects remain. 

Any method which insures complete closure 
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of the neck of the sac without having any de- 
fects would seem more proper. Other methods 
have been described such as twisting the neck 
of the sac and tying it, but here one may twist 
omentum or bowel in with the peritoneum or 
may not take up the whole sac.? The surgeon 
could also close the sac as he closes the perito- 
neum using a continuous Lembert stitch, but 
I believe that a transfixing suture through the 
neck of the sac (Fig. 3) with or without the pre- 
liminary use of the purse-string suture would 
be the best, for then there is no doubt that all 
the crevices have been obliterated. 

I am sure that if this simple change is made 
in the repair of indirect inquinal hernias, the 
percentage of recurrences will diminish. 


SUMMARY 


Failure of obliterating the neck of the sac 
using the conventional purse-string suture in 
an indirect inquinal hernia has been demon- 
strated and the desirability of employing a 
transfixing suture to obliterate the crevices 
pointed out. It is believed that if this change is 
used, a decrease in recurrence rate of indirect 
inquinal hernias will result. 


REFERENCES 


1. Harkins, H. N: The repair of groin hernias: progress 
in the past decade. S. Clin. North America, 29: 
1457-1482, 1949. 

2. Craic, G. A series of cases of indirect inquinal 
hernia treated by the method of inversion of the 
sac. M. J. Australia, 2: 268-271, 1949. 


American Journal of Surgery 


/| 
an) Aa ive 


PHRENEMPHRAXIS FOR THE CONTROL OF HEMATEMESIS 
IN INCARCERATED HIATAL HERNIA* 


Paut M. WatstaD, M.D. AND Everett CARLSON, M.D. 


San Francisco, California 


T times troublesome bleeding will occur 
A from an incarcerated portion of stom- 
ach in a hiatal hernia. Gastritis and 
erosion of the mucosa of the herniated portion 
favor the development of bleeding! which if 
unchecked may be fatal. In the case to be pre- 
sented phrenemphraxis proved to be a life- 
saving procedure. 

Phrenic nerve interruption has been done 
prior to repair of a diaphragmatic hernia and in 
those cases in which major surgery is contra- 
indicated.? Nord? believes that in all cases of 
diaphragmatic hernia having abdominal symp- 
toms phrenic nerve interruption should be 
tried first before any radical surgery is con- 
templated. Tallroth* is of the same opinion. 
By this relatively simple and safe procedure 
pain in particular has been greatly lessened or 
abolished. The resultant paralysis of the dia- 
phragm brings about relaxation of the hernial 
ring and rest is thereby afforded the incarcer- 
ated portion of stomach from the constant to 
and fro motion of the diaphragm. Healing of 
the eroded mucosal surface is thereby en- 
hanced. Following interruption of the phrenic 
nerve in a patient of Tallroth’s* the melena 
disappeared. Nord* also describes a case com- 
plicated by hemorrhage which did not respond 
to medical treatment of the ulcer until after 
phrenic nerve interruption. The bleeding then 
gradually ceased. 

Persistent, profuse and alarming hema- 
temesis was encountered in a recent case in 
which all ordinary measures of control failed. 
X-rays of the esophagus, stomach and duode- 
num revealed no other pathology than an 
incarcerated portion of stomach. Phrenem- 
phraxis resulted in such dramatic relief of 
bleeding that report of this case was believed 
to be of interest. 


CASE REPORT 


The patient was a sixty-four year old white 
female who was admitted to Mary’s Help 


Hospital on April 19, 1947, complaining of pain 
in the “middle of the stomach” for three days 
and of having vomited blood on two occasions. 
At the onset the patient had a twisting type of 
pain which radiated up the sternum. Vomiting 
began twenty-four hours before entry when she 
regurgitated some recently eaten strawberries. 
The pain remained constantly in the mid-sub- 
sternal region until about 2:30 p.m. of the day 
of entry when she vomited about one teaspoon 
of bright red blood. About four hours later the 
patient became very lightheaded, began to 
perspire and suddenly fainted. When she re- 
gained consciousness shortly thereafter, she 


vomited about one-half cupful of bright red 
blood and the pain in the middle of her stomach 
disappeared. Three hours: later she was ad- 
mitted to the hospital. Prior to the present 


illness the patient had experienced no epi- 
gastric disturbances. All foods eaten had 
caused her no distress. She had been having 
regular bowel movements. There had been no 
tarry or light colored stools. She had not had 
any nausea, vomiting, “gas on the stomach” 
or jaundice. 

On physical examination the patient was seen 
to be a moderately obese, white female lying 
quietly in bed, in no apparent pain. The blood 
pressure was 144 mm. systolic and 88 mm. 
diastolic. The pulse rate was 90, respirations 
20 and the temperature 37°c. The heart did not 
appear enlarged. The rate and rhythm were 
regular and no murmurs were heard. The lung 
fields were clear to percussion and auscultation. 
On abdominal palpation no masses could be 
felt, nor were the liver, spleen and kidneys 
palpable. Deep pressure in the left upper 
quadrant of the abdomen produced pain in the 
right upper quadrant. 

Laboratory examinations on entry revealed 
the following: The red blood count was 3.65 
million, the hemoglobin 11.6 gm. (68.9 per cent) 
and the white blood count 9,650. 

On the second day of hospitalization the pa- 


* From the Surgical Service, Mary’s Help Hospital, San Francisco, Calif. 
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tient vomited a small amount of blood and 
passed black tarry stools. On the fifth day she 
vomited about 200 cc. of brownish red fluid 
and on the eighth day 700 cc. of bright red 
blood. On the tenth day she vomited about 
300 cc. of bright red blood and passed black 


TABLE I 
LABORATORY EXAMINATIONS 
| 


Red Blood | Hemoglobin 
Count | (gm.) 


Hos- 
pital 
Day 


White 
Blood 
Count | 


ist | 3.65 million 
3rd | 3.53 million 
8th | 1.89 million 
13th | 2.88 million 
15th | 2.79 million 
17th | 3.82 million 


11.6 (68.9%) 
10.3 (60.6%) 
5.0 (29.5%) 
8.6 (40.0%) | 
7-7 (45.4%) 
10.4 (60.6%) 


9,650 
10,340 


*On the roth hospital day the platelet count was 
180,000, the prothrombin time 100% of normal, the 
bleeding time 314 minutes and the clotting time 6 
minutes. 
tarry stools. The red blood count had now 
dropped to 1.89 million and the hemoglobin to 
5.0 gm. (29.5 per cent). This drop occurred in 
spite of twelve transfusions, 500 cc. each, of 
whole blood. On the twelfth day a left phrenic 
nerve crushing was done. The bleeding and 
vomiting ceased immediately. Following this 
procedure the patient remained in the hospital 
for twelve more days, tolerating quite well a 
high caloric, soft diet. The hematemesis did not 
recur nor were any further black tarry stools 
observed. The patient left the hospital in an 
improved condition on May 13, 1947, and was 
scheduled for repair of the hiatal hernia at a 
later date. (Table 1.) 

At the gastrointestinal series done on April 
21, 1947, the barium passed down the esophagus 
and into a moderately sized hiatal hernia. 
The mucosal folds of the incarcerated portion of 
stomach were markedly enlarged, edematous 
and coarse, but no gross ulcerations could be 
seen. The pylorus was spastic and the duodenal 
bulb was slow in filling. There was no filling 
defect of the stomach or of the duodenal bulb. 
The duodenal loop did not show. The stomach 
was empty at six hours with the head of the 
meal at the hepatic flexure. The following 
conclusion was reached: a moderately sized 
hiatal hernia was present. There was no evi- 
dence of an ulcer or neoplasm of the stomach or 
duodenum. 
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On re-examination of the esophagus and 
stomach, April 30th, the esophagus appeared 
congenitally shortened and there was no evi- 
dence of varices. The mucosal markings of the 
herniated portion of the stomach again ap- 
peared coarse and edematous. The rest of the 
stomach remained clear and the duodenal cap 
was well seen and showed no evidence of ulcer- 
ation. Cholecystography at this time showed 
no demonstrable dysfunction of the gallbladder. 

On esophagoscopy, also on April 30th, no 
ulceration of the mucosa was seen. Varices were 
absent. 

The patient re-entered the hospital June 
29th for repair of the hiatal hernia. During the 
interim no further bleeding or vomiting had 
occurred. She had enjoyed regular meals with- 
out suffering any epigastric distress or pains 
radiating up the sternum. Her weight gain 
had been 5 pounds. The red blood-count was 
now 4.61 million and the hemoglobin level was 
16.9 gm. (98.2 per cent). 

At operation on June 30th the hiatal hernia 
was repaired.. A left paramedian incision 
was made which was extended through the 
costal cartilages into the eighth interspace. 
The suspensory ligament was cut and the liver 
was retracted to the right. The spleen and 
stomach lay high in the left upper quadrant 
and were exposed with considerable difficulty. 
The freeing and retraction of the stomach and 
spleen downward resulted in such brisk bleeding 
from the splenic pedicle that splenectomy was 
necessary. Because the diaphragm was now 
flail and relaxed, the exact outlines of the 
hernial sac were indefinite; but the affected 
area of the diaphragm was plicated upon itself 
with fascial and black silk sutures. Fascia lata 
strips had first been removed from the left thigh 
for this purpose. 

The patient had an entirely uneventful re- 
covery and was discharged in good health on 
the sixteenth postoperative day. She was 
examined at regular intervals for three and one- 
half years postoperatively, with no recurrence 
of hematemesis, melena or pain. 


CONCLUSION AND COMMENTS 


Severely alarming and persistent bleeding 
due to an incarcerated portion of stomach in 
a hiatal hernia was promptly controlled by 
crushing the phrenic nerve. This permitted 
proper preparation for repair of the hiatal 
hernia in a patient whose general condition 
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initially forbade such a major undertaking. 2. Harrincron, S. W. Various types of diaphragmatic 
Interruption of the phrenic nerve was also of hernia treated surgically. Surg., Gynec. er Obst., 
value in the control of persistent pain due to 7, 

I pe 3. Noro, F. Phrenic neurectomy as treatment of 
this lesion. diaphragmatic hernia. Acta med. Scandinav., 72: 


S11, 1929. 
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CostoLow and Nolan reviewed almost 1,000 cases of cancer of the 
uterine cervix to determine what factors seemed most important in prog- 
nosis. They reached the conclusion that the histologic grade of the tumor is 
of no apparent importance whereas the stage and volume of the tumor are. 
They also noticed that prognosis is more favorable in patients in whom the 
cervical cancer starts after the menopause and they found that.overtreat- 
ment by radiation in early cases causes rectal and bladder complications 
that are often as bad, prognostically, as is undertreatment in advanced 


cases. (Richard A. Leonardo, M.D.) 
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SIMPLIFIED METHOD OF BANDAGING THE FINGERS 
WITH THE USE OF A 2 OR 3 INCH CIRCULAR 
GAUZE DRESSING* 


J. Winstow SMITH, M.D. 
Philadelphia, Pennsylvania 


a simplified method of bandaging of the gauze is then carried around the finger several 
finger with 2 or 3 inch roller gauze. times and finally twisted as shown in Figure 5. 


|: the accompanying diagrams is illustrated is turned backward as shown in Figure 3. The 


Fics. 1 to 6. 


The bandage is wrapped in a circular man- It is cut in this location and secured with ad- 
ner about the finger, extending up and beyond _hesive. (Fig. 6.) 
the tip. Several turns at the tip are made in This dressing is easily applied and is neat in 
order to make the dressing sufficiently thick. appearance. 
The excess bandage beyond the tip of the finger 


* From the Hahnemann Medical College and Hospital, Philadelphia, Pa. 
570 American Journal of Surgery 


1 
% 
| | | 
= 
5 6 


AN ORIGINAL COVER FOR INTESTINAL FORCEPS* 


ALFRED Hurwitz, M.D. 


Newington, Connecticut 


O avoid contamination of the wound, the and completely covers the exposed cut edge of 
peritoneal cavity or the surgeon’s rubber bowel. In the past a square gauze was used for 
gloves, a metal covert has been devised. this purpose but it was found that the gauze 


Fic. 1. The metal cover and the Allen intestinal forceps. 


Fic. 2. The cover in place during a subtotal gastrectomy. 


(Fig. 1.) This cover, of simple construction, was prone to slip, that it was bulky and that 
snaps over the Allen intestinal forceps (Fig. 2) the threat of contamination still remained be- 

+ Manufactured by Codman and Shurtleff Co., Cause of the spread of bacteria through its many 
Boston, Mass. interstices. 


* Reviewed in the Veterans Administration and published with the approval of the Chief Medical Director. 
The statements and conclusions published by the author are a result of his own study and do not necessarily 
reflect the opinion or policy of the Veterans Administration. 
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A SIMPLE HOLDER FOR WANGENSTEEN SUCTION TUBES 


FRANK CIAMPA, M.D. 


Somerville, Massachusetts 


"Te idea of making a simple tube holder 


came to the author after observing pa- 

tients under Wangensteen suction who 
had adhesive tape uncomfortably plastered to 
their faces in order to hold the suction tube 
inserted within the nose. 

This tube holder consists of merely an old 
metal eyeglass frame with two rings attached 
bilaterally; one ring is attached to the lower 
circumference of the eyeglass rim and the other 
ring is attached to the horizontal bow which 
extends to the ear. Two identically placed rings 
are also attached to the other side of the eye- 
glass rim. Thus the nasal tube passing out 
from the nose is sustained by the first ring and 
then passes outward toward the second ring and 
backward toward the ear to the suction bottle. 
In this way all adhesive tape is eliminated and 
the patient rests much more comfortably. 

This tube holder is especially useful with the 
Miller-Abbott tube which is free to progress 
with peristalsis. Figure 1 shows the tube holder 


in use upon a patient on the Surgical Service at 
the Somerville Hospital. 
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OBSERVATIONS ON MEDICAL EDUCATION BY A 
TEACHER OF MEDICINE* 


IsiporE COHN, M.D. 


New Orleans, Louisiana 


EDICAL education is a universal need. 
M For many generations it was based on 
tradition and the dogmas of the 
ancient Fathers of Medicine. During the nine- 
teenth century the horizons of medicine became 
vastly extended. Developments have progressed 
along different lines in various parts of the 
world in response to population density and 
means of. communication and international 
fraternization. Modern transportation facilities 
have removed pre-existing barriers so that the 
medical world unit is now more than a dream. 

This first Inter-American Congress on medi- 
cal education, appropriately held in the home 
of one of the earliest universities in the western 
hemisphere, is evidence of an appreciation of the 
need for a free exchange of ideas which will im- 
prove international relations and understanding. 

When one makes ready to venture an opinion 
on any subject, he must first evaluate his prepa- 
ration for such an undertaking. There are two 
prerequisities in this preparation. One must be 
familiar with the accumulated expressions and 
experiences of others so that he can analyze the 
history of the subject under consideration and 
he must bring to the undertaking experience. 

My own observations on medical education 
and premedical education extend over a period 
of fifty years. The period covers an era in which 
we have seen great developments in medicine 
and the allied sciences. We have seen great 
changes in the type of students both as to their 
educational opportunities and background, and 
we have witnessed remarkable changes in the 
character of medical schools. 

In the broad field of medical education there 
are many factors which concern the observer 
and investigator. In the first place we must find 
a satisfactory definition of education in general. 


We must appreciate the aims of medical educa- 
tion and the philosophy of those who par- 
ticipate in the great adventure of preparing 
an individual for the sacred obligation which 
will be his in the practice of medicine. 

The ages have provided us with the ideals 
which should motivate the life and work of the 
doctor. If we turn to the oath of the Hindu 
physician, the oath of Hippocrates and the 
prayer of Maimonides, we are forced to realize 
the responsibility of those concerned with the 
education of the future doctor of medicine. 


WHAT IS EDUCATION? 


What is education? What are the aims of 
medical education and how can we realize these 
aims? When considering medical education 
there are three fundamental factors, namely, 
the teacher, student and facilities for teaching. 
The development of each component to its 
fullest is necessary for good medical education 
and practice. 

One might define education as a training to 
enable one to integrate and coordinate the 
recorded experiences of mankind. Allen? has 
defined education, as a process by which the 
human organism is conditioned physically, 
mentally and spiritually, to use its energy to the 
best possible advantage for itself and for 
society.” 

This definition of the educational process 
implies that it should “build character and 
personality without which intellectual de- 
velopment, is socially useless, and possibly 
dangerous.””? 

Emerson in epigrammatic fashion stated, 
“Character is above intellect.” It is of the ut- 
most importance, therefore, that we consider 
carefully the character of the applicant for 


* Address before First Inter-American Congress on Medical Education, Lima, Peru, May 16, 1951. 
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medical education because the end product may 
be an intellectual charlatan. No other type of 
person can be more dangerous to the medical 
profession. 

It should be remembered that an individual’s 
character is the resultant of heredity and 
environment. Since the hereditary factors have 
already expressed themselves by the time the 
individual applies for medical education, we 
must accept as a fact that the usefulness of the 
individual is due to his environment. In this 
connection we are bound to realize that the 
character of the individual medical student is 
the resultant of his home influence and the 
influences which have been brought to bear on 
him in preparatory school and later in medical 
school by his teachers. It follows then that if the 
character of the teachers is not such as to 
stimulate emulation of high ideals, the product 
of the medical school may be an intellectual 
giant lacking in the moral ideals implicit in the 
medical profession. The student who expects 
to be admitted to a school of medicine needs 
to bring with him character as well as educa- 
tion. No professional group of any type requires 
of the initiate higher standards of ideals and 
morals than does the medical profession. 

Medicine is both an art and a science. 
“Medical education must be conceived as 
primarily the effort to train students in the 
intellectual technique of inductive science.’”* 

Science is defined as a branch of study which 
is concerned with a body of: demonstrative 
truths or with observed facts systematically 
classified and more or less colligated (con- 
nected) by being brought under general laws 
and which include trustworthy methods for 
the discovery of any truths within its domain.‘ 

Science represents the efforts of man to ferret 
out the secrets of natural phenomena by obser- 
vation, reasoned analysis and experiment. It is 
generally accepted that in the experiment, 
whether it be chemical, physical or truly 
biologic (animal), the primary motivating fac- 
tor is the result of reasoned observation. The 
results of experiments merely verify or negate 
the observations which stimulated the investi- 
gation. The obvious conclusion which must be 
arrived at is that when we speak of scientific 
methods of arriving at the diagnosis of human 
ills, we must realize that it is the human brain 
which is the important factor and that machine 
or laboratory data are secondary and are only 
adjuncts. 
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One of the great investigators in the modern 
period of medical education is Abraham 
Flexner. Many experiments in methods of 
medical education have resulted from his 
studies. It is important to quote rather exten- 
sively from his works: “Science is a persistent 
effort of men to purify, extend and organize 
their knowledge of the world in which they live. 
Science is essentially a matter of observation 
inference, verification and generalization. The 
part played by the active senses is the essential 
criterion of science. Observation of the patient 
has been assisted by animal experimenta- 
tion; strictly speaking the experiment is 
only controlled, accelerated and multiplied 
observation.” 

Flexner specifically states, “Science resides 
in the intellect and not in the instrument. It is 
a dangerous mistake to suppose there is any 
substitute for a thorough examination and 
guarded inference.” 

The great teachers of the past, as well as of 
the present, have all insisted upon the impor- 
tance of developing the powers of observation. 
The aims of medical education should be to lay 
the foundation so as to establish a proper rela- 
tionship between the laboratory and the clinics 
in the minds of the students and to stimulate 
their curiosity and imagination so that they will 
want to widen the horizon of their education 
after receiving the diploma. The student should 
be impressed with the idea that the diploma is 
but a license to study medicine and that if he 
would be a worthwhile physician, he must con- 
tinue his studies throughout life. An essential 
aim of medical education is that the student 
must be impressed with the idea that he must 
consider the patient as a person and not merely 
as a complex laboratory organism which can be 
departmentalized. 

The character of medical schools in the 
United States has changed a great deal in the 
last fifty years, largely in response to the great 
developments along scientific lines. The expand- 
ing horizon has made it necessary for the under- 
graduate student in medicine to have a broader 
foundation before entering upon the study of 
medicine. It is conceded by all at the present 
time that premedical education should be 
general in character. The student should have 
had time to acquire an appreciation of litera- 
ture in general and familiarity where possible 
with one or more languages. The requirements 
for entrance to schools of medicine in the United 
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States have only within recent years been on a 
university level. 

As late as 1911 Dr. John A. Witherspoon,” 
then President of the American Medical Asso- 
ciation admitted, “‘At present the four year 
high school is as high as the conditions will 
permit.” This condition has changed. At this 
time many of Class A Schools require a 
Bachelor’s Degree before admission. 

About the same time (1911) Dr. James J. 
Walsh’ paid a tribute to our neighbors of South 
America: “‘We must not forget that the 
Spanish-American Countries have adopted 
their educational systems from their Mother 
Latin Country, always maintained the organic 
connection of the medical school with their 
Universities and as a consequence a good 
preliminary education has always been required 
there.” 

When considering the premedical education 
one must remember that the doctor must be 
prepared to coordinate accurately and speedily 
his physical and mental equipment. He must be 
prepared to perform his duty in a direct manner 
unswayed by either emotion or personal gain. 
In other words, duty well done must be his goal. 
Honor must be above reward. I personally be- 
lieve that training for medicine should include 
those arts and crafts, sciences and other cultural 
tools which enable a doctor to record observa- 
tions accurately, clearly and precisely. Al- 
though it is a little bit out of the ordinary, I 
would like to emphasize the value of manual 
training, stenography, typing and art. Few 
people think of the manual dexterity which 
surgeons are called upon to exercise. For that 
reason little thought is given to such training 
for the future doctor. Stenography is bound to 
aid the student in obtaining the greatest 
amount of material from lectures and for mak- 
ing bedside notes. We all have learned to 
appreciate the importance of the visual image 
as an adjunct in understanding procedures and, 
therefore, a certain amount of drawing should 
be encouraged. An appreciation of literature 
and history is essential in order that an individ- 
ual may be truly cultured. In order to appreci- 
ate his profession properly the doctor must 
know medical history. 

The medical school curriculum has had to be 
prolonged and facilities have had to be devel- 
oped for providing laboratories in physiology, 
biochemistry, pharmacology, bacteriology, par- 
asitology and pathology. 
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The expansion of laboratory facilities was 
not all that was necessary. The teachers of 
medicine in the early part of this century were 
all men who had their training before the var- 
ious allied sciences had developed to the point 
that knowledge of them was essential to the 
ever increasing vista of the inter-relationship 
of the functions of the various so-called endo- 
crine organs. Before the present extension of 
knowledge medical teaching and practice was 
based upon tradition, experience, observation 
and empiricism. The x-ray, microscopic and 
biochemical advances made it necessary to 
enlarge the faculty by the addition of men inter- 
ested in and trained in those scientific fields so 
that students of medicine could be fortified 
with those developments which necessitated the 
use of newer knowledge along with the former 
educational armamentarium of the practitioner 
of medicine. The great advances have been 
almost bewildering in their effect on the teach- 
ing and practice of medicine. Evil as well as 
good has resulted from all of this. Much good 
has come through scientific developments in 
that there has been a preservation of the older 
methods of training which utilized to the fullest 
the individual practitioner’s powers of observa- 
tion and interpretation of associated phenom- 
ena. One of the drawbacks of some of our 
present methods of teaching is the attempt to 
utilize experimental data and data acquired by 
numerous laboratory studies largely to the 
exclusion of observation and careful history 
taking. It cannot be repeated too often that it is 
the man who makes the diagnosis and not the 
machine. It must be remembered that accumu- 
lated laboratory data without a thorough 
understanding of their value do not enable one 
to interpret the information which is made 
available to him. ““The supreme misfortune is 
where theory outstrips performance.”’ 

The teacher must be prepared to coordinate 
available information with observed facts. 
Scientific departmentalization of information 
with reference to a patient fails in the essential 
application of the acquired individual facts for 
the benefit of the patient as a composite whole. 
Because of the transition from the older type of 
teacher, whose value lay chiefly in his human 
sympathy and his acquired experience based on 
observation through which clinical judgment 
developed, to the more recently developed type 
of professor, whose interests are primarily 
in obtaining every possible laboratory test to 
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the exclusion of history taking and the develop- 
ment of the powers of observation, we are 
continually seeing young doctors who would be 
at a loss to attempt the practice of medicine 
without extensive laboratory establishments 
and specialists, whose interests are limited to a 
particular organ or group of organs to the 
exclusion of the patient as a whole. There is 
need for the development of the clinical teacher, 
who having acquired a knowledge of all or as 
much of recent developments as possible, will 
impress upon the student the necessity of think- 
ing in terms of the patient as a human being 
and not as a group of departmentalized organs. 
It is essential, I believe, that there should be an 
interweaving of the scientific approach and the 
type of teaching based on the powers of obser- 
vation so that all branches of medicine should 
become living integrated wholes for the student, 
so that his curiosity and imagination result in 
the development of initiative and ambition to 
serve the sacred cause of human welfare to the 
utmost of an individual’s capacity. 

Harvey Cushing like many others deplored 
that too much emphasis had “‘come to be laid 
on the science courses with the patient long 
hidden from sight. We have gained much from 
science but have lost much for the practice by 
the course we are following, and I look forward 
to a time when the pendulum will swing back, 
not to a day when the spirit of research will be 
any less active but, to a day when suitable 
representatives of the clinical departments will 
be delegated to correlate the teaching of the 
science courses so that their bearing on what is 
to come may be constantly kept in mind.’”® 

There has been a tendency in some of our 
educational institutions to have the related 
basic sciences taught by individuals who are 
doctors of philosophy and not doctors of 
medicine. In only rare instances has this pro- 
duced the best possible results. In the various 
reports of commissions on medical education 
one will find the statement that “‘teachers of 
the basic sciences should be doctors of medicine 
wherever it is possible to obtain men qualified 
for the job.” 

The doctor of philosophy may and prob- 
ably does know more of the pure science but, 
without an appreciation of the application of 
this pure science in correlation with clinical phe- 
nomena exhibited by the individual patient, he 
cannot stimulate the curiosity and imagination 
of the medical student. The teacher of medicine 
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should possess very definite characteristics if he 
is to stimulate his students. 

In 1937 Herman Weiskotten,’ following a 
survey of medical schools in the United States, 
made the following statement: “‘Too many of 
the pre-clinical courses are merely mimicry of 
non-medical university courses inflicted on 
medical students by teachers whose sole experi- 
ence has been in a graduate course in a single 
subject which has been almost devoid of any 
of the medical implications.” 

Stetten,* an Associate Professor of Biological 
Chemistry at Harvard University in a discus- 
sion on undergraduate medical education in 
1949, stated, ““The faculty is all too frequently 
composed of distinguished investigators in 
anatomy, physiology, chemistry, bacteriology 
or pathology, who either have lost or never have 
had an interest in the problems of medicine as a 
whole and who are not therefore in an advan- 
tageous position to convince the student that 
the context of the so-called pre-clinical sub- 
jects are of any real value to the student of 
medicine.” 

Stetten believes that the most ‘obvious 
remedial step would be to entrust the teaching 
of the basic sciences to men who are actively 
interested in the teaching of medicine. The 
second step would require reform in the present 
curriculum that would interweave the basic 
sciences with the clinical courses and in that 
way a proper relationship between the labora- 
tory and the clinic might be established in the 
minds of the students.” 

We all realize that medical education must be 
alert to the contributions of fundamental 
sciences. This very alertness to the importance 
of the fundamental sciences has caused the 
pendulum to swing too far to one side. The 
crux of the situation was well stated by 
Cohen.’ 

“Theory and practice must be closely inte- 
grated for without theory practice lacks a 
guiding hand and without practice theory 
wilts.” 

No one would decry the importance of knowl- 
edge of basic sciences in medical education. The 
clinical teacher of today is of necessity a man 
possessed of a wider range of knowledge than 
the clinical teacher of forty or fifty years ago. 
At that time he was not able to do more than 
to coordinate and correlate his observations and 
his experience plus a knowledge of the literature 
available in order to arrive at a diagnosis. At 
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the present time he should have at his com- 
mand observation, experience and a knowledge 
of the sciences which have developed in the 
period in question. 

This knowledge, however, must be correlated 
with clinical phenomena. It follows then that 
the individual who is to be a teacher of clinical 
medicine ‘must have a sound basic science 
foundation. The qualified clinician is better 
prepared to teach today than the individual 
who is a scientist but who lacks the clinical 
knowledge and experience to correlate the 
human factors with his scientific information. 

The most important factor in medical educa- 
tion is the teacher. The teacher should be a man 
whose ideals are above reproach, one whose 
ways are simple and direct and whose motives 
are not tinged by selfish thoughts of personal 
aggrandizement, one who is not led to do things 
which are purely spectacular but whose work is 
performed with a singleness of purpose intended 
to lead the younger aspirant to do things which 
are helpful to the sufferer and not done for the 
purpose of filling his purse or for newspaper 
notoriety. Purety of motive must actuate the 
teacher so that the pupil may have an ideal to 
follow. 

Allen? states, “The first need of medical 
education is to bring good teachers and good 
students together in an environment which is 
conducive to the growth of a thorough under- 
standing of the life processes in health and dis- 
ease. The quality of any program of medical 
education will depend inescapably upon the 
quality, enthusiasm and rapport of the faculty 
and students. The ultimate success of programs 
of medical education depends upon the degree 
which students develop lasting habits of keen 
observations, rational thought, enthusiastic 
study, judicious action and respect for those 
values of personal dignity, honesty, dependabil- 
ity, industry, resourcefulness and courage, 
without which any learning is sterile. The foun- 
dation of medical education is laid by those all 
too rare teachers, who are able to stimulate 
their students to curiosity and imagination.” 

Cohen,’ stated, “The clinical teacher must 
know the practice of medicine through long and 
intimate contact for he cannot give what he 
does not possess. He must be interested in the 
teaching and the taught. The teacher must 
be a man of character as well as ability, 
for many students will model their lives on his 
personality.” 


April, 1952 


577 


Slobody™ stated, ““The teacher needs wis- 
dom, maturity, judgment, sympathy, knowl- 
edge and skill, and should have the ability to 
stimulate the students.” 

“The heart of any successful program of 
medical education is the human quality of the 
teacher supported by his intellectual and scien- 
tific talents.” 

Sir William Osler, probably the greatest 
clinician of the late nineteenth and early 
twentieth century, might well be remembered 
by a famous epigram of his, “‘I taught medical 
students in the wards.” Osler insisted that “the 
teacher should have enthusiasm, a full personal 
knowledge of the branch taught and a sense of 
obligation.” 

Probably one of the finest expressions of 
Osler’s is the following: “The inherent vital 
element which transcends all material interests 
lies in the men who work in the halls and the 
ideals which they cherish and teach.” 

A common fault in many institutions is to 
assign ward teaching to the younger men of the 
faculty. This is especially a great fault when the 
younger men are among the first to introduce 
students to clinical medicine. The young and 
inexperienced instructor, even though well 
posted in basic sciences, has a tendency to be 
too dogmatic in his conclusions with reference 
to the value of laboratory information. 

It is almost axiomatic that dogmatic teaching 
characterizes either the youthful teacher, the 
inexperienced teacher or the one who is not 
well posted on his subject. Dogmatism and 
egotism is a combination to be avoided by 
anyone who wishes to stimulate the curiosity 
and imagination of the student. One can stimu- 
late a greater sense of confidence in his own 
honesty and also in his capability if he is willing 
to admit his own limitations. It is difficult for 
some people to admit their limitations for fear 
of losing the respect of the class. The worth- 
while student is bound to appreciate that his 
instructor is not infallible and is not possessed 
of all knowledge. A spirit comparable to the 
older brother attitude on the part of the instruc- 
tor will inspire confidence. The more the teacher 
attempts to make the pupil appreciate that 
every clinical problem must be studied in- 
dividually and that a diagnosis can be arrived 
at more satisfactorily by considering the com- 
posite whole rather than individual facets of the 
human problem which he confronts, the more 
successful will he be. 
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The clinical teacher must impress upon his 
student the axiom so well expressed by Arpad 
Gerster, ‘“‘Love of one’s work removes the 
sting of Adam’s curse.” 

The student must be impressed with the idea 
that the problems with which he is con- 
fronted should bring pleasure and not be a 
source of drudgery. Neither the teacher nor the 
student should work by the clock. The true 
clinical teacher can impress upon his students 
that the reward for diligent service to humanity 
is a blessing in itself. 

From time to time commissions and inves- 
tigators on medical education in the United 
States have made certain criticisms and sug- 
gestions. The Commission on Medical Educa- 
tion (1928)!! listed the following: (1) The 
subjects are presented often as_ isolated 
technical sciences in water-tight compart- 
ments rather than in a broad relationship 
to other sciences and to medicine as a whole; 
(2) too much emphasis on laboratory mani- 
pulations; (3) insufficient emphasis is placed 
on the significance of these sciences in relation 
to the living human being in which the student 
of medicine is primarily interested. 

Raymond Allen? asked several pertinent 
questions: “(1) Is the current curriculum 
which largely limits basic medical science 
instruction to the first two years and clinical 
instruction to the last two years the best and 
only pattern for American medical education? 
(2) Is it not conceivable that there might be 
educational advantages to an earlier introduc- 
tion of students to the clinic? (3) Is it not 
possible, even probable, that students in 
the third and fourth years will derive more 
stimulation and value from their basic medical 
science instruction, if they receive more instruc- 
tion in these disciplines in correlation with 
clinical medicine?”” He summed it up, “If this 
be true should not medical education face 
squarely the implication of this significant fact 
and reverse the teaching program accordingly?” 

If the basic sciences are to be of value, which 
they should be to the student, there must be an 
interweaving of the basic sciences with clinical 
instruction. Each of the basic sciences must be 
made to live for the student by correlation with 
clinical phenomena. This means that the 
teacher of medicine must have a broad basic 
training in the fundamental sciences and he 
must be alert to their importance and enthu- 
siastic in his transmission of the related values 
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of the laboratory and the clinic to his students. 
The main criticisms leveled at medical educa- 
tion, as it is presently conducted in the United 
States, may be summed up as follows: (1) 
There is an overcrowding of the curriculum. 
(2) There is a tendency to stress the laboratory 
to too great an extent. (3). There is a tendency 
to departmentalize teaching “‘as isolated tech- 
nical sciences in water-tight compartments 
rather than in broad relationships to the other 
sciences and to medicine as a whole. 

“In certain university teaching hospitals a 
student is not exposed to a sampling of the 
common illnesses of man. There is a tendency 
to admit for study only the diagnostic dilem- 
mas and at times this turns into what might be 
called clinical stamp collecting.” 

There is a tendency to have student assist- 
ants and recent graduates as responsible teach- 
ers presenting many problems. 

There is a tendency to consider the specialty 
aspect of particular cases rather than the 
patient as a whole. | 

Cohen® aptly summed up the situation, 
“With the progressive steps which have been 
made with increased knowledge of basic sciences 
it has whetted the appetite of those with 
‘penny in the slot type of mind’ to seek short 
cuts to diagnosis and to have forgotten, if they 
ever knew or appreciated that it takes a man 
and not simply a machine to understand the 
man. 


CONCLUSIONS 


1. If we would have improvements in medi- 
cal education, we should first insist on the 
applicant having a broad liberal education. 

2. The character of the individual applicant 
should be considered of prime importance. 

3. There should be a definite interweaving 
and coordination of basic sciences with clinical 
phenomena. 

4..The basic science departments of anat- 
omy, physiology, biochemistry and bacteriol- 
ogy should have within them individuals whose 
training is not only scientific but also has been 
applied to medicine so that the basic sciences 
can be made vitally interesting to the students. 

5. The student should be able to visualize 
the importance of the science courses in his 
training to deal eventually with the patient as a 
whole. 

6. Medicine should not be taught in compart- 
ments but the student should be made to think 
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of the effect of the particular derangement on 
the organism as a whole. 

7. This can only be accomplished by having 
well trained clinicians who possess enthusiasm 
and a dedicated purpose to transmit whatever 
information they have to the student, so that on 
leaving college with a diploma the curiosity and 
imagination of the student will have been 
stimulated and he will desire to continue his 
education. 

8. The medical school should not make an 
attempt to turn out specialists but rather gen- 
eral practitioners who at a later date may 
become specialists. 

g. The student must be impressed with the 
ideal that the individual must first be a doctor 
and later a specialist. 

10. Experience alone is not sufficient. Curios- 
ity and continued study, plus experience, will 
eventually qualify the individual for his 
obligation as a practitioner of medicine. 
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RESECTION OF PHARYNGEAL DIVERTICULUM WITH 
SPONTANEOUS DEVELOPMENT OF 
TENSION PNEUMOPERITONEUM* 


Frank D. ConoLe, M.D. AND ALEXANDER A. D’ ANGELO, M.D. 
Binghamton, New York 


IVERTICULA occurring in the portion 
D of the alimentary tract lying within 

the neck are in the true anatomic sense 
pharyngeal and not esophageal in origin. All 
pulsion diverticula for the most part are 
pharyngeal. Therefore, those small diverticula 
occurring at the lower end of the esophagus 
and due to periesophageal inflammation are 
traction diverticula. 

Operative removal was first attempted just 
before the turn of the century. The names of 
Halstead,| Murphy, Girard and Bevan are 
mentioned along with some particular type of 
removal, principally a partial resection being 
advocated. Barrow? in 1905 used a bougie in 
the pouch during the operative removal. His 
innovation gave way to the lighted esophago- 
scope as used by Jackson* and Clerf. Hearn‘ 
successfully removed a large pharyngeal diver- 
ticulum in 1893 as a one-stage procedure. Be- 
cause of the existing 50 per cent mortality 
associated with the one-stage method, Mayo® 
in 1910 introduced the so-called two-stage op- 
erative removal. In more recent years this 
method has been advised by Heyd® and Lahey.’ 
A critical appraisal of the method reveals that 
it does not allow for complete removal of the 
sac, and it may result in a greater narrowing 
of the pharynx than the single extirpation 
method. Present day developments in opera- 
tive technic, the use of antibiotics and careful 
preoperative preparation, make it possible to 
‘perform the one-stage method with a low 
mortality and a relatively short period of 
hospitalization. 

The anatomic explanation for the develop- 
ment of these hernia-like structures can best be 


explained by the work of Moynihan.® He re- 
vealed that the inferior branch of the recurrent 
laryngeal nerve, a branch of the inferior thyroid 
artery and vein plus a bundle of lymphatics, 
pass through a hiatus situated in the lowermost 
bundle of the inferior constrictor muscle, above 
the cricopharyngeus muscle. An associated 
aperture is most frequent on the left side. 
Hoarseness, which may follow surgical removal, 
can be explained by nerve damage at the time 
of operative removal. 


CASE REPORT 


M. M., a forty-seven year old white male, 
was admitted to this hospital on December 4, 
1950, and discharged on December 15, 1950. 
History of present illness revealed that for a 
period of about three years he had increasing 
difficulty in swallowing. This had become much 
more troublesome during the past year, until 
he could now swallow only liquids. Any type of 
food was apt to cause coughing, retching and 
dyspnea. There had been a weight loss of 
greater than 20 pounds during the past year. 
However, he continued to work as a truck- 
driver up until the time he entered this 
hospital. 

Physical examination is irrelevant except for 
the fact that his general physical condition re- 
mained good in spite of the apparent weight 
loss. The x-ray pictures best explain the nature, 
location and size of the obstructing lesion, L.e., 
the pharyngeal diverticulum. (Figs. 1 and 2.) 

The patient was in the hospital three days 
preceding surgery. During this period a careful 
evaluation of his blood chemistry, including 
serum proteins, was obtained. It was thought 


* From Our Lady of Lourdes Hospital, Binghamton, N. Y. 
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best that he be on a preoperative regimen of 
penicillin and streptomycin plus sodium sulfa- 
diazine so that a relatively high titer of anti- 
bacterial agents might be established. 

In accord with the best dictates for opera- 
tive removal of these diverticula, a physician 
well trained in esophagoscopy was on hand to 
pass the esophagoscope if necessary. Before ad- 
ministering the sodium pentothal® anesthesia 
the throat was sprayed with pontocaine solu- 
tion. The skin incision along the anterior mar- 
gin of the left sternocleidomastoid was made. 
The underlying muscles and vascular structures 
were identified, separated and without any 
difficulty the sac-like diverticulum recognized. 
It was not necessary to pass the esophagoscope. 

As the diverticulum was being dissected free 
from the surrounding tissue, the patient went 
into a violent paroxysm of coughing. Fear was 
expressed that the left pleura had been torn and 
possibly a pneumothorax might have resulted. 
With the release of the clamps holding the sac 
the coughing ceased and the anesthetist was 
able to determine by auscultation that breath 
sounds were present on the left side of the chest. 
Thus it was decided to continue with the opera- 
tive procedure. The diverticulum was entirely 
removed and the opening in the pharynx closed 
using interrupted fine silk on the mucosal layer 
and two layers of interrupted chromic to ap- 
proximate accurately the muscular fibers. The 
operative wound of the neck was closed and a 
small rubber tissue drain brought out at the 
lower angle of the wound. 
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1 and 2, X-ray pictures of pharyngeal diverticulum, anteroposterior and lateral views. 


The patient appeared to be cyanotic but his 
pulse, blood pressure and respirations were 
within normal range. He was taken from the 
operating room to his bed in the ward. At that 
time it was apparent that he was having con- 
siderable respiratory difficulty. An urgent call 
was sent out and all parties concerned re- 
sponded immediately. His cyanosis and dysp- 
nea to the point of Cheyne-Stokes respirations 
was apparent. All types of supportive therapy 
were of very little value. The passing of a tube 
through the larynx made matters worse. One of 
us (Dr. D’Angelo) palpated the patient’s ab- 
domen and much to our consternation it was so 
rigid and board-like that even the inguinal 
canals on each side were blown out in sausage- 
like masses. A Levine tube failed to pass so a 
stomach tube was passed, with the belief that 
the distention might be due to air in the stom- 
ach and small bowel. When this failed to relieve 
the situation and the patient was black with 
cyanosis, it was time for desperate and heroic 
measures. An emergency operating set was 
brought to the bedside and with great haste the 
abdominal cavity was opened through a small 
right rectus incision. The gust of air coming out 
through the wound was audible to all those in 
the room and with it the descent of the dis- 
tended abdomen was plainly visible. The pa- 
tient started to breathe regularly, his pulse 
leveled off and with the insertion of a small 
piece of rubber tissue drain into the abdominal 
cavity, the wound was closed in layers. 

That afternoon a portable x-ray picture of 
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Fic. 3. X-ray of chest showing air pattern in mediastinum. 


the chest showed a definite air pattern visible 
in the mediastinum. (Fig. 3.) 

Spontaneous pneumoperitoneum, a rare con- 
dition, has been reported in the literature. Its 
sudden development during a surgical proce- 
dure to the extent that tension equally lethal to 
that seen in tension pneumothorax is indeed a 
rare happening. 

Abdominal distention of the board-like type 
is most frequently seen as a result of rupture of 
a hollow viscus or some form of untreated in- 
testinal obstruction. Distention without re- 
peated or continued leakage from the gastro- 
intestinal tract is difficult to explain. The term 
valvular pneumoperitoneum was first used by 
Singer® and is due to a sealing off of a small in- 
testinal perforation. 

The introduction of air into the abdominal 
cavity to produce a diagnostic or therapeutic 
pneumoperitoneum has shown that about 1,000 
to 4,000 cc. of air is absorbed in four to eight 
days. The associated incidence of the imme- 
diate development of an emphysema of the 
tissue of the neck, chest and face has been re- 
ported. A condition of patency at the dia- 


phragmatic hiati allows the air to pass upward 
through the mediastinum. According to Hinkel” 
the intra-abdominal pressure is nearly always 
negative. The introduction of air or fluid into 
the peritoneal cavity does not raise the pressure 
sharply because of abdominal accommodation. 
Air entering the peritoneal cavity through an 
aperture in the diaphragm will not be expelled 
until the pressure becomes greater than that of 
the atmospheric air. It is conceivable that a 
valvular mechanism could exist at the dia- 
phragmatic opening which would allow the air 
to pass one way, and with the pressure mount- 
ing behind it, produce in effect a tense closed 
chamber which could be the developmental me- 
chanism of tension pneumoperitoneum. Another 
explanation of the development of this condi- 
tion during the time of surgical resection is that 
the wound of the neck allowed air to pass down 
a patent mediastinum, through the open dia- 
phragmatic hiati and into the peritoneal cavity. 
The pumping action of the diaphragm along 
with a possible valvular mechanism at the 
hiati gradually built up the tension penumo- 
peritoneum. In contemplating a theoretic ex- 
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planation of this type it is necessary to look 
upon the operative wound as having resulted 
in a situation somewhat similar to a sucking 
wound of the chest. If the air entering the peri- 
toneal cavity did not have its origin from a 
break in the respiratory system outside the 
pleural cavities, i.e., the trachea or main 
bronchi, it is tenable to consider the open neck 
wound as a point of origin. 

The patient’s postoperative convalescence, 
following what appeared to be certain disaster, 
was otherwise uneventful and he was out of bed 
on the third day, leaving the hospital on the 
eighth postoperative day. Cerebral anoxia 
which existed for perhaps a half-hour period 
during the turmoil did not result in any ap- 
parent deleterious effects as far as cerebration 
was concerned. 
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EWING’S TUMOR OCCURRING AT THE AGE 
OF SEVEN MONTHS* 


Earnest B. CARPENTER, M.D. AND ARTHUR A. Kirk, M.D. 


Richmond, Virginia 
Ewing’s first description of a malig- 


nant tumor arising from what he thought 

to be vascular elements of bone, a great 
deal of controversy has arisen regarding its true 
histologic origin. This controversy still exists 
among groups of pathologists and apparently 
no common ground for agreement has been 
reached as yet. This disagreement is centered 
around the true cytologic origin of this tumor. 
Many reputable pathologists deny the exist- 
ence of a true bony tumor arising from endo- 
thelial or perithelial elements in the bone 
marrow. Others believe that this tumor, which 
is now commonly referred to as Ewing’s tumor, 
cannot be histologically separated from the 
reticulum cell sarcomas of bone. Still other 
pathologists believe that Ewing’s tumor cannot 
be histologically distinguished from a neuro- 
blastoma with metastasis to the skeleton. Dis- 
agreement also exists in reference to methods of 
treatment of this tumor although more definite 
opinions are being formulated in this respect as 
end results in larger groups of cases are being 
reported in the literature. 

The tumor is most common in the age group 
of about ten to twenty years. It can occur at 
any age but its appearance before the age of 
two and after the age of forty is extremely un- 
usual. As far as we have been able to ascertain 
no proven instance of Ewing’s tumor has been 
reported prior to the age of eighteen months. 
The following case is reported not only because 
of the very early age of its occurrence but also 
because of the unusual x-ray appearance of the 
lesion: 


CASE REPORT 


J. M. O., a seven month old white female, 
born August 13, 1940, birth weight, six pounds, 
nine ounces, was first seen by one of us (E. B. 
C.) on April 3, 1950, at the age of seven and a 
half months because of a palpable mass in the 
right lower leg. One week previously this in- 
fant’s mother had noticed that the child cried 


Portsmouth, Virginia 


when she was lifted by her ankles to have her 
diapers changed. The mother first noticed a 
small swollen area with no discoloration on the 
lower medial aspect of the right leg on the 
fourth day of symptoms. The following day she 
was seen by her family physician who made an 
x-ray of the right lower leg and ankle. This 
X-ray was reported as normal but because of 
tenderness over the right lower tibia the child 
was started on penicillin injections. She was 
given one injection of penicillin daily for four 
days. There had been no fever, nausea, weight 
loss, irritability or other tender areas noted. 
Because of continuation of pain and slight en- 
largement of this mass in the right lower tibia, 
the patient was referred for further observation 
and opinion. 

She was admitted to the Medical College of 
Virginia Hospital, Richmond, Virginia, on 
April 4, 1950, the eighth day after her first 
symptoms had appeared. At that time there 
was a firm, fixed, moderately tender, somewhat 
diffuse enlargement of the lower medial aspect 
of the right tibia measuring approximately 4 
by 2 cm. The mass was not movable and ap- 
peared to arise definitely from the tibia and 
not from the overlying soft tissues. There was 
no thrill or erythema present but there was 
very slight local hyperemia over the mass. The 
patient was well developed and nourished. The 
pupils were round and equal and the anterior 
fontanel was open without increased pressure. 
The lungs were clear to auscultation and per- 
cussion. The heart was apparently normal and 
there were no palpable abdominal masses. 
X-rays of the right lower leg revealed an area 
of bony destruction with definite periosteal 
proliferation and numerous radiating trans- 
verse spicules involving the lower third of the 
tibia. (Figs. 1 and 2.) There was slight soft tis- 
sue swelling. No metastatic lesions were noted 
in the lung fields and the heart and mediasti- 
num were not remarkable. It was our impres- 
sion at the time that the lesion was an osteo- 


* From the Department of Orthopaedic Surgery, Medical College of Virginia, Richmond, Va. 
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Fic. 1. Lateral x-ray of lower leg showing rarefaction in 
lower tibia with transverse radiating bony spicules. 
Fic. 2. Anteroposterior view of lower leg. 


genic sarcoma and surgical biopsy was advised 
to substantiate the diagnosis. 

On admission to the hospital the laboratory 
studies revealed the following: hemoglobin, 8.6 
gm.; red blood cells, 3,400,000; white blood 
cells, 8,000; polymorphonuclears, 51 per cent; 
lymphocytes, 44 per cent; monocytes, 5 per 
cent, with slight anisocytosis. Urinalysis was 
as follows: The urine was amber-colored, clear 
and contained acid. Specific gravity was 1.034, 
white blood cells 4 to 6 per high power field, 
blood serum calcium quantity not sufficient, 
blood serum phosphorus quantity not sufficient. 
Blood alkaline phosphatase was 0.8 Bodansky 
units. Temperature, pulse and respiration were 
normal on admission. The following day, which 
was the ninth day (April 5, 1950) after the first 
appearance of symptoms, surgical biopsy was 
done under general anesthesia. 

At operation the tumor was found grossly to 
be confined definitely beneath the periosteum. 
It was somewhat soft and granular in con- 
sistency. A rectangular wedge 2 by 1 cm. was 
easily removed with an osteotome. Innumerable 
spicules radiating transversely from the base of 
the tumor were grossly demonstrable. Frozen 
sections of the tumor made at the time of op- 
eration were reported as Ewing’s tumor. Hema- 
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Fics. 3 and 4. Views of tibia after amputation; note 
extensive periosteal reaction in area from which biopsy 
was taken. 


toxylin and eosin slides of this biopsy showed 
delicate bony trabeculae at right angles to the 
periosteum between which were distended 
blood sinuses and sheets of undifferentiated 
cells. Opinions of two other pathologists were 
obtained on the frozen section slides after op- 
eration. One pathologist concurred in the diag- 
nosis of a Ewing’s tumor while the others be- 
lieved the tumor could not be microscopically 
distinguished between a reticulum sarcoma, 
metastatic neuroblastoma or Ewing’s tumor. 
Inasmuch as we had only been able to obtain 
permission for the biopsy of the tumor no de- 
finitive treatment was carried out at the time 
of the first operation. Because of the unques- 
tioned malignancy of the tumor it was our be- 
lief that amputation was the treatment of 
choice. Opinions of four other orthopedists were 
obtained and three agreed that amputation 
should be advised and the other thought that 
the prognosis was hopeless and suggested radia- 
tion therapy as a palliative measure. The par- 
ents were advised of all these different opinions 
and informed that the prognosis was very grave 
and probably hopeless. They thought, however, 
that amputation offered some slight hope and 
agreed to this procedure. A supracondylar am- 
putation was done under general anesthesia 
approximately twenty-four hours after surgical 
biopsy on the tenth day following the first ap- 
pearance of symptoms. The amputation stump 
healed per primam and the patient was dis- 
charged on the ninth hospital day (April 12, 
1950) after an uneventful recovery. X-rays of 
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Fic. 5. Photomicrograph of tumor; note strands of bony proliferation and marked cellularity of tumor. X 240. 
Fic. 6. Photomicrograph of tumor; note marked anaplasia of cells and presence of mitotic figures. X 1800. 


the skull, chest, pelvis, spine and other long 
bones were made prior to discharge and showed 
no evidence of bony pathologic disorder or 
metastatic spread of the tumor. Figures 3 and 
4 show the gross specimen of the tibia dissected 
out after amputation. The tumor was found to 
be confined beneath the periosteum without 
break-through and the only periosteal defect 
was at the site of the biopsy. Sections of the 
specimen made after amputation revealed the 
extensiveness of the lesion. Microscopically, the 
adjacent soft tissues external to the periosteum 
showed no evidence of tumor invasion. A sec- 
tion of the tumor, which was not decalcified, 
was again reported as Ewing’s tumor by sev- 
eral pathologists, none dissenting, with which 
the authors also agreed. (Figs. 5 and 6.) Tumor 
cells were found in the blood sinuses. The pa- 
tient continued to do well for approximately 
three months after operation with normal 
weight gain, excellent appetite and very 
healthy general appearance. On July 19, 1950, 
a small, shotty, freely movable, left subman- 
dibular lymph node was first palpated. X-rays 
at that time revealed a destructive lesion in- 
volving the left mandible. Deep x-ray therapy 


was given for two weeks to this lesion. Two 
weeks later a palpable mass appeared in the 
left frontal region of the skull. The child be- 
came increasingly lethargic with increased ic- 
terus and evidence of extensive intracranial 
spread of the lesion in the left frontal region 
but with no evidence of pulmonary metastasis. 
She went rapidly downhill and expired on Sep- 
tember 23, 1950, just a few days short of six 
months after the first appearance of her symp- 
toms. An autopsy was begun one and a half 
hours after death. 

Gross examination at autopsy revealed the 
body was that of a well developed, poorly nour- 
ished, thirteen month old white female, 29 
inches in length and weighing about 30 pounds 
with a healed right mid-thigh amputation 
stump. The skin was dehydrated. A somewhat 
soft, slightly crepitant, non-movable, 3 by 3 by 
I cm. mass was palpable in the left frontal re- 
gion about 6 cm. above the supraorbital ridge. 
The left mandible was slightly irregular and 
poorly defined in outline, being slightly larger 
and softer than the opposite mandible. Both 
anterior and posterior fontanels were open 3 
to 4 cm. The fontanels were slightly depressed. 
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External examination was otherwise not re- 
markable. On section of the abdomen the 
omentum and abdominal viscera were mark- 
edly devoid of fat. 

In the gastrointestinal tract the stomach mu- 
cosa showed a few petechial hemorrhages. 
There was a small 3 cm. area of intussusception 
of the ilium in the proximal one-half. There was 
no evident abnormality of the mucosa or blood 
vessels in this area. 

The liver weighed 250 gm. The gross sections 
appeared slightly pale and fatty. The portal 
vein contained postmortem thrombus. The 
spleen weighed 188 gm. The gross architecture 
was slightly obscured. The adrenal glands were 
not remarkable except for slight autolysis of 
the media. The right kidney weighed 45 gm.; 
the left weighed 41 gm. Both appeared normal. 
The bladder revealed 15 to 20 cc. of cloudy yel- 
lowish urine. In the pelvic viscera the ovaries, 
tubes and uterus were grossly normal. Thor- 
ough examination and palpation of the pos- 
terior peritoneum and mediastinum revealed 
no evidence of abnormality or suggestion of any 
tumor growth arising from the sympathetic 
chains in these areas. 

Microscopically, there were central areas of 
necrosis in the peri-aortic lymph node with 
many moderately anaplastic tumor cells, with 
pseudo-rosette formation. The adrenal glands 
showed no evidence of tumor on multiple sec- 
tions. The kidneys showed fatty infiltration. 
The intestines showed moderate degeneration 
and fatty infiltration of the muscularis. There 
was fatty infiltration in the liver, some cloudy 
swelling and a few areas of central necrosis. The 
pancreas and stomach were normal. Aspirated 
material from head lesion showed tumor cells 
were present. No attempt toward structural 
formation can be recognized. Bone marrow was 
not remarkable. 


COMMENTS 


We believe that although there may be dis- 
agreement as to the diagnosis we are justified 
in view of the evidence available to us to clas- 
sify this tumor as a Ewing’s tumor, Ewing’s 
sarcoma, endothelioma, endothelial myeloma 
of Ewing, primary lymphoma, angioendo- 
thelioma, telangiectatic sarcoma or hemongio- 
endothelioma, depending on whose classifica- 
tion you follow. The microscopic sections have 
been studied by Drs. Bradley L. Coley and 
Fred Stewart, Memorial Hospital, New York, 
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and by Dr. Lent C. Johnson, Armed Forces In- 
stitute of Pathology, Washington, D. C. 

In the final report from Dr. Johnson, Armed 
Forces Institute of Pathology, his summary was 
as follows: 

“The tumor has been classified as a Ewing 
tumor. There is intimate association with large 
blood spaces which would delight those who be- 
lieve that the tumor cell is derived from the 
endothelium. In a few places the tumor cells 
seem to be attempting the production of some 
matrix. The staff has seen this before in child- 
hood Ewing tumor and such behavior is out of 
line with an endothelial origin.” 


SUMMARY 


A case of probable Ewing’s tumor of the tibia 
is presented with first symptoms occurring at 
seven months of age and having surgical ampu- 
tation nine days later. Metastasis occurred and 
the patient died at the age of thirteen months, 
a few days short of six months after symptoms 
first occurred. 
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SARCOMA OF THE TESTIS* 


Lewis E. ScHOTTENFELD, M.D., DAvip M. GraAyzEL, M.D. 
AND ARNOLD J. TRATTLER, M.D. 


Brooklyn, New York 


ALIGNANT tumors of the male gonads 
M are relatively rare. On examination the 
testis itself appears to be involved. 
More detailed pathologic study of these tumors 
reveals the fact that what is apparently a 
testicular tumor may stem from other struc- 
tures, namely, the tunica vaginalis, the tunica 
albuginea, the epididymis or the spermatic 
cord. With the progression of the growth, all 
structures may become involved in one mass. 

The incidence of malignant tumors of the 
testis is about 0.58 per cent of all malignant 
tumors occurring in the male or 0.063 per cent 
of all general hospital admissions. 

The etiology is unknown except that trauma 
may play a part in some; in Dean’s series of 
124 patients" 11 per cent were associated with 
trauma whereas Collins!? reports trauma in 
68 per cent of his cases. Cryptorchidism is 
twenty times more liable to malignant degener- 
ation because the testis is more frequently sub- 
jected to repeated trauma. Compiling the aver- 
age incidence as reported by four authors in 
their separate series of cases,® it is found that 
11 per cent of testicular malignant tumors is 
associated with undescended testis. 

Pathology. There is a wide variation in 
opinion as to the pure nature of some of these 
sarcomatous tumors. These have their origin in 
the two schools of thought, both of which have 
numerous adherents. Ewing and his followers 
believe that all testicular tumors are teratoma- 
tous in nature, that they arise from primitive 
totipotent germ cells which can develop into 
any type of tumor, the cells of which may 
dominate all other elements to such an extent 
as to form the entire tumor. Such tumors were 
frequently reported, according to Ewing, as 
pure histologic forms of various sarcomatous 
tumors. On the other hand, the Chevassu school 
believes that half of these tumors are teratoma- 
tous, but that the remainder are true homolo- 
gous growths which originate from cells lining 
the seminiforous tubules; this group of tumors 


are the seminomas. There is much to support 
both theories. Ewing quotes Chevassu who 
found only one purely sarcomatous tumor in 
126 testicular tumors. According to McNally 
and Harold? only 1 per cent to 2 per cent of 
testicular tumors are sarcomatous and, as with 
the seventeen cases of rhabdomyosarcomas re- 
ported in the literature, the number of reported 
cases is extremely limited.'* They suggest their 
origin to be from (1) the mesoblastic elements 
of teratomas, (2) the intertubular connective 
tissue of the testis and epididymis, (3) the 
coverings of the testis and spermatic cord and 
(4) from blood and lymph-borne metastatic 
emboli, which are extremely rare. 

Ninety-five per cent of testicular tumors are 
malignant, according to Dockerty and Priest- 
ley,® the incidence being unequally divided be- 
tween malignant teratomas and seminomas; 
the type in both is carcinoma. 

O’Brien’ reports a case of primary fibro- 
sarcoma of the epididymis in a twenty year old 
white man which involved the tunica vaginalis. 
Death occurred two months following opera- 
tion and at necropsy there were metastases to 
the retroperitoneal nodes, ribs and skull. 

Thompson‘ comments on the rarity of tes- 
ticular tumors which constitute about 5.8 per 
thousand of all malignant tumors of man, ac- 
cording to mortality statistics of the United 
States registration area. Tumors of the sper- 
matic cord, epididymis and testicular tunics are 
benign in a majority of cases whereas those of 
the testis are mainly malignant. He goes on to 
say that of the malignant tumors of the 
spermatic cord most are sarcoma of one type 
or another. Of all tumors of the epididymis 
about 60 per cent are malignant and one-third 
of all of them are sarcomatous. In the testicular 
tunics about 60 per cent of the tumors are 
benign, and about malignant tumors he quotes 
Rubaschow who in 1926 collected fifteen cases 
of sarcoma of the tunica vaginalis without 
specifying what histologic types they were. He 
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also mentions one case of sarcoma reported by 
Valdoni and a fibrosarcoma reported by Donati 
in 1934. Rubaschow called attention to the fact 
that the majority of the tumors in the testicular 
tunics occur in young adults and in this respect 
they are similar to the testicular tumors. On 
the other hand, sarcomas of the spermatic cord 
rarely occur in the young. Thompson points 
out that in intrascrotal enlargements tumors of 
the testis should always be considered first; and 
if the testis is found to be separate from the 
growth on palpation, then other extratesticular 
enlargements should be considered in the differ- 
ential diagnosis. 

Diagnosis. This wasas follows: Biopsy of the 
tumor for purposes of diagnosis is considered 
contraindicated by most authors®:!? but Dean 
is of the opinion that aspiration biopsy may be 
performed with safety. The presence of prolan A 
in the urine in high concentration is definitely 
diagnostic and is higher in more anaplastic 
cellular tumors and in those which spread and 
metastasize. However, sarcomas, seminomas 
and adult well differentiated teratomas show 
little or no prolan A. It is supposed that those 
with high secretion of prolan A are more radio- 
sensitive, but the supposition carries with it 
many exceptions. In the differential diagnosis 
of testicular tumors the quantitative Ascheim- 
Zondek test may be an important aid. 

Higgins and Buchert™ in their analysis of 
eighty-three cases found that the abdominal 
cavity was the most common site for metastasis 
(51 per cent), supraclavicular nodes (15 per 
cent), lungs (13.8 per cent), bones (10.8 per 
cent), liver (5 per cent) and mediastinum 
(3 per cent). 


CASE REPORT 


S. R., a fifty-three year old male, was ad- 
mitted to the Jewish Hospital of Brooklyn on 
July 2, 1945, complaining of a large mass in the 
right scrotum and thirty pounds’ loss in weight. 
The mass was first noted twenty-seven years 
ago as a small enlargement of the testicle and 
had gradually increased in size until it reached 
tremendous proportions. He believes it started 
following a strain in lifting. He experienced 
discomfort only on exertion. The absence of 
any great discomfort was the reason given for 
his failure to consult a physician during this 
long period. 

His past history was not unusual. 

On physical examination he appeared com- 
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fortable and in no distress. The head and neck 
revealed no masses or enlarged glands. The 
blood pressure was 146/86. The pulse rate and 
respiratory rate were normal. Examination of 
the heart and lungs revealed no abnormal signs. 
The abdominal examination was normal. In the 
right scrotum was a very large, hard and 
irregular mass, measuring about 10 inches in 
length and about 6 inches in width. It was not 
tender. In the right subinguinal region was an 
irregular, small, conglomerate mass of lymph 
nodes which were hard and painless and about 
the size of a large plum. The rectal examination 
was negative. 

A diagnosis was made of testicular malig-— 
nancy with metastasis to the right subinguinal 
lymph nodes. 

The laboratory work-up revealed the Kline 
test was negative. The blood chemistry, total 
proteins and alkaline phosphatase were normal. 
The blood count, urinalysis and electrocardio- 
graph were all normal. 

X-rays of the lungs, spine, pelvis and uro- 
genital tract were normal. 

The patient had a normal temperature curve 
throughout his stay. 

The operation was performed on July 26, 
1945. A right inguinal incision was made and 
extended over the right scrotum for a short 
distance. The incision was extended to the 
tumor. The tumor was very hard throughout 
with large distended veins coursing over it and 
the spermatic cord. It was delivered from the 
surrounding tissues from which it had to be 
stripped by blunt and sharp dissection. After 
its enucleation from the scrotum the cord was 
pulled down to get as high level as possible 
and then cut between two clamps. The proximal 
end was suture ligated. The capsule and tunics 
which were still left were also excised by sharp 
and blunt dissection. A stab wound was made 
in the most dependent portion of the scrotum 
through which a rubber tissue drain was in- 
serted. The wound was closed with interrupted 
silk sutures. 

Another vertical incision was made over the 
small mass in the upper part of the thigh. This 
area was widely exposed and the mass was seen 
to be a metastatic group of lymph nodes which 
posteriorly seemed to be attached to the fascia 
lata. A wide block resection of this mass was 
done removing a large portion of the fascia 
lata. The skin was closed with interrupted silk 
sutures. 
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Fic. 1. Myosarcoma of the testis; gross specimen; note 
veins coursing over surface of specimen. 


Follow-up in’ the hospital revealed both 
wounds healed by primary union. A dermatitis 
developed on the scrotum which cleared up 
with applications of dusting powder. The drain 
was removed on the ninth postoperative day 
and the patient was discharged on the twelfth 
postoperative day in good condition. 

The pathologic report was as follows: Grossly, 
the specimen consisted of an oval mass measur- 
ing 22.0 by 9.3 cm. and weighing 1,480 gm. 
(Fig. 1.) The capsule was greyish pink, smooth 
and glistening. It was of solid consistency. On 
cut surface (Fig. 2) the tumor was yellow and 
pink and consisted of numerous nodules slightly 
raised above the surface and measuring up to 
4 cm. In greatest diameter. Many of these 
nodules were separated from one another by 
wide bands of fibrous tissue. Another specimen 
was a large membranous piece of tissue from 
the inside of the scrotum and said to be tunica 
vaginalis. A third specimen was a multilocu- 
lated portion of pinkish grey and yellow tissue 
measuring 8 by 3.2 by 1.5 cm. removed from 
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Fic. 2. Myosarcoma of the testis; specimen split 
sagitally; note raised nodular appearance separated 
by bands of fibrous connective tissue. , 


the right thigh. The cut surface was homo- 
genous and greyish white. 

Microscopically, preparations from the testis 
showed a somewhat variegated picture. (Figs. 
3 and 4.) The tumor itself was composed of 
spindle-shaped cells of varying size and shape. 
In some the nuclei were hyperchromatic and in 
others there were mitotic figures. In places the 
texture was loose while in others the cells were 
more closely packed. Foci of necrosis were also 
seen. The capsule at the end of the section 
consisted of dense collagenous fibrous tissue. 
Here an occasional lumen was seen lined by 
cuboidal cells. In other sections the spindle- 
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Fic. 3. Myosarcoma of the testis; microscopic section, low power; note dense sheets of spindle-shaped cells in 
dense and loose arrangement in a dense fibrous connective tissue stroma. 

Fic. 4. Myosarcoma of the testis; microscopic section, high power. Spindle cells in various sizes and shapes with 
deep-staining hyperchromatic nuclei in a dense fibrous connective tissue stroma. 
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Fic. 5. Appearance of recurrence of the tumor in the 
thigh on the second admission with a smaller nodule 
at a lower level of the thigh. Left testis seen, right is 
absent. 


shaped cells were arranged in interlacing bands. 
Giant cells were seen with one or more nuclei 
and fairly frequent mitotic figures. A prepa- 
ration from the thigh showed a similar picture 
but a looser texture almost resembling a 
lymphangiomatous type. A preparation from 
the tunica vaginalis did not show any tumor 
cells but only engorgement of blood vessels. 

The diagnosis was testis with myosarcoma 
and tissue from the thigh with metastatic 
myosarcoma. 

The patient was not seen again for an entire 
year, when he again presented himself for 
admission to the hospital with a large tumor 
of the right thigh at the site of the previous 
excision, obviously a recurrence. He stated that 
about five months previously he first noted a 
small nodule at the site of the previous excision. 
This nodule grew slowly and painlessly until 
one month before this second admission when 
he began to experience pain when he was on his 
feet too long. By this time the tumor had 
reached the size of a grapefruit and had begun 
to ulcerate. When he was questioned about the 
long delay before seeking medical aid, he stated 
that he did not have time to come back. Re- 
cently he has experienced palpitation on mild 
exertion without any chest pain, cough or 
hemoptysis. His appetite has been good but he 
has lost eight pounds in the past three weeks. 

On physical examination he did not appear 
in acute distress. Everything appeared to be 
negative except for the large, irregular, hard, 
nodular tumor in the upper portion of the right 
thigh just below the inguinal ligament. There 
were also several networks of enlarged, some- 


the “snow ball” deposits in both lungs and in the 
mediastinum. 


Fic. 7. Metastatic deposit of myosarcoma in the liver. 


what distended superficial veins in the thigh 
below the tumor. (Fig. 5.) The right scrotum 
from which the testicular tumor had been re- 
moved one year ago was shrunken somewhat 
and revealed-no apparent evidence of metastasis. 

The laboratory work-up was within normal 
limits. 

An x-ray of the chest showed several snowball 
deposits in both !ungs, the larger one being in 
the right. Some shadows were also present in 
the mediastinum, both characteristic of meta- 
static malignancy. (Fig. 6.) 

During the six days that he remained in the 
hospital the tumor seemed to grow even larger 
and began to ulcerate. This fact, together with 
the x-ray findings in his lungs, made operation 
a useless procedure. Irradiation was also 
thought to be of little or no value because of 
the metastatic involvement and because of the 
well differentiated radio-resistant type of 
growth. Consequently, he was discharged. 
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Follow-up and postmortem report revealed 
the following: About one week later he applied 
for and was admitted to a Veterans Adminis- 
tration Hospital where he died within four 
weeks on August 21, 1946. A postmortem 
examination was performed. An opportunity to 
examine the slides was kindly afforded us and 
the following was found: (1) myosarcoma of 
the right spermatic cord with metastasis to the 
right inguinal region, liver (Fig. 7), medias- 
tinum and lungs, (2) toxic degeneration of the 
heart and liver, and (3) bilateral hydrothorax. 

The microscopic slides of this case were 
presented to two eminent pathologists who 
differed with our original diagnosis of fibro- 
sarcoma; one placed the tumor in the group 
of myosarcoma and -the other designated it a 
rhabdomyosarcoma. 


COMMENTS 


The growth and spread of tumors of the 
testis and testicular tunics is better understood 
from a study of their lymphatics.! 

The lymphatics of the scrotum constitute a 
rich network over the surface and form into a 
group of superior and inferior trunks, (the 
median and lateral trunks of Sappey). The 
superior trunks drain into the supero-internal 
group of superficial inguinal glands. The inferior 
trunks arise from the raphe and run toward the 
lateral parts of the scrotum to terminate in 
the infero-external and infero-internal ingui- 

nal nodes. The collecting trunks of the scrotal 
network frequently anastomose with those from 
the penis and perineum and with the trunk 
coming from the supero-internal skin of the 
thigh. 

The lymphatics of the testis consist of two 
sets, superficial and deep. These unite with the 
lymphatics of the epididymis and of the visceral 
layer of the tunica vaginalis and run along the 
spermatic cord to the lumbar region in immedi- 
ate contact with the blood vessels. In the 
lumbar region they leave the vessels and run 
toward their terminal glands, the right and left 
aortic nodes. 

The lymphatics of the vas deferens and 
seminal vesicles terminate in the external iliac 
nodes and also in the hypergastric group. The 
lymphatics of the seminal vesicles also anasto- 
mose with those of the bladder and the prostate. 

Consequently, the pathway of lympho- 
genous tumor dissemination occurs in a caudo- 
cranial direction.’ Having once reached the 
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retroperitoneal preaortic nodes, dissemination 
can proceed upward to the mediastinum and 
the supraclavicular nodes. The lungs, cervical 
nodes and abdominal viscera may then become 
invaded. Dissemination may not be restricted 
to the lymphatic system. The blood stream 
may be invaded in two ways, (1) via the 
thoracic duct into the superior vena cava and 
(2) via the pampiniform plexus into the inferior 
vena cava. In addition, the spermatic vessels, 
the renal veins and the inferior vena cava may 
be invaded by virtue of their contiguity to 
involved tissues. Although the inguinal nodes 
are not a part of this system, they drain the 
scrotal lymphatics. Secondary involvement of 
them occurs only when the barrier provided by 
the tunica albuginea has been broken.® 

The dissemination of the tumor cells in the 
case presented in this paper presumably fol- 
lowed similar lymphatic pathways. The myo- 
sarcoma in this patient, after being present for 
many years, finally broke through the barrier 
of the tunica albuginea, entered the lymphatics 
of the scrotum and then drained into the ingui- 
nal nodes where a large tumor developed. At 
this particular time it is also reasonable to 
assume that dissemination had also proceeded 
along the spermatic cord to the hypogastric 
and lateral and pre-aortic nodes. It is also 
possible that dissemination may have extended 
from the inguinal nodes to the nodes along the 
external iliac vessels. Then, over a period of a 
year or less, each barrier of nodes in the retro- 
peritoneum was broken through until the medi- 
astinum was entered and from there the lungs, 
as depicted in the x-ray of the lungs, and shown 
by the necropsy findings. The reappearance of 
a tumor in the thigh at the second admission 
was most probably a local recurrence. 


TREATMENT 


This article is not concerned with treatment 
of testicular malignancies. This is amply cov- 
ered in more extensive papers on the subject. 
One can merely state briefly that results of 
treatment are considered usually from the 
standpoint of orchidectomy alone, roentgen 
therapy alone or a combination of both.*:” Re- 
sults obtained with surgery combined with or 
followed by irradiation appear superior to 
either one used alone. However, with any form 
of therapy mortality rates are high and prog- 
nosis should be guardedly given.'! 
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SUMMARY 


1. A brief review of the literature on tumors 
of the testis and testicular tunics is given, with 
emphasis on the rare type of myosarcoma of 
the testis. 

2. A case is presented of myosarcoma of the 
testis with chronologic pictures of the lesion in 
the patient, of the specimen and slides, of the 
x-ray of the lungs and of the metastasis in the 
liver. 

3. A brief discussion is presented of the 
lymphatics of the testis and testicular tunics in 
an attempt to explain the mode of dissemina- 
tion of the tumor in the case presented. 
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PRIMARY CARCINOMA OF THE FALLOPIAN TUBE* 


R. J. Carpenter, JR., M.D. AND W. J. JAMESON, M.D. 


Springfield, Massachusetts 


LTHOUGH an increasing number of 
A cases of primary carcinoma of the fal- 
lopian tube is being reported in the 
literature, this organ is rarely the site of pri- 
mary malignant disease. The incidence in three 
recent series varies from 0.1 to 0.3 per cent of 
female genital tract cancer. 

Hu, Taymor and Hertig' commented on a 
total of 478 cases from the literature. To these 
can be added the six cases of Emge,? the five 
cases of Stern and Hanley,’ the six cases of Finn 
and Javert,‘ the single cases of Neiman and 
Russ,* Hill,® and Olesen and Albeck,’ and the 
present series of five cases. The total to date is 
then 503 cases. 

In their review of the published cases Stern 
and Hanley found the average age to be 49.5 
years, with a range from eighteen to eighty 
years. These authors and Hu et al. have ade- 
quately reviewed these reports and have ana- 
lyzed the statistics. It is the purpose of this 
paper to add five cases and confirm the conclu- 
sions of previous writers. 

Since 1938 there have been 11,096 gyne- 
cologic admissions to the Ellis Hospital. In this 
number there were five cases of primary tubal 
carcinoma for an incidence of 0.045 per cent, or 
one case in about 2,200 gynecologic admissions. 


CASE REPORTS 


Case 1. Mrs. J. B., a fifty-five year old 
white woman, para v, was admitted on August 
28, 1938, with the complaint of vaginal dis- 
charge of five weeks’ duration. For one week 
prior to admission the discharge was blood- 
tinged. Her last menses were at the age of fifty 
and her past history contained no serious ill- 
nesses or operations with the exception of 
influenza in 1918. Her family history was 
non-contributory. 

The patient’s general physical examination 
on admission revealed nothing remarkable, but 
on pelvic examination the uterus was found to 
be normal in size, position and mobility, and a 
mass the size of a small lemon was noted on 
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the left side of the pelvis. Routine laboratory 
studies and chest x-ray were normal. The day 
after admission, examination under anesthesia 


Fic. 1. Case 1. Primary carcinoma of the fallopian 
tube; photograph of specimen removed. The tumor 
is at the fimbriated end. 


and dilatation and curettage were carried out. 
The findings were as previously noted and the 
endometrial curettings were within normal 
limits. The preoperative diagnosis was left 
ovarian cyst. 

The following day laparotomy was performed 
under cyclopropane anesthesia and a tumor 
mass was noted attached to the left fallopian 
tube and adherent to the sigmoid and lateral 
pelvic wall. The tumor was highly vascular in 
appearance. A left salpingectomy was per- 
formed and the patient had an uneventful con- 
valescence, being discharged on September 13, 
1938. The fallopian tube (Fig. 1) was 7.5 cm. 
long and 0.7 cm. in diameter. The serosa con- 
tained numerous small peritoneal cysts and 
several minute yellowish nodules. The fimbriae 
were replaced with a_ yellow-brown friable 
tumor growth 3 cm. in diameter which was 
papillary in character. Microscopic sections 
(Figs. 2 and 3) showed a papillary type of tumor 
in which the fibrous stalks were covered with 
multi-layered epithelium whose cells were dis- 
tinctly anaplastic. These cells varied greatly in 
size and contained abundant mitotic figures. 
The diagnosis was primary carcinoma of the 
fallopian tube. 

Deep x-ray therapy was instituted on an am- 
bulatory status. The patient was seen on Oc- 
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Fic. 2. Case 1. Primary carcinoma of fallopian tube; 
low power photomicrograph of typical field. 


tober 12 and November 26, 1938, at which 
times the pelvis was free of any abnormalities 
on examination. She was again seen on May 11, 
1939, at which time she had completed twenty- 
four x-ray treatments, had gained 9 pounds and 
looked well. However, on pelvic examination a 
lemon-sized mass was found in the left adnexal 
region. On August 3rd bimanual examination 
showed evidence of marked extension of this 
growth and the mass nearly filled the pelvis. 
The patient died on June 30, 1940, apparently 
of further extension of the malignant process. 

Case u. Mrs. F. H. was admitted on No- 
vember 7, 1944, at the age of forty-four with a 
complaint of pain in the lower right quadrant 
of the abdomen. In her past medical history it 
was noted she had had typhoid fever as an in- 
fant and in 1939 a small breast tumor had been 
excised at another hospital. Menses, beginning 
at thirteen years, had occurred every twenty- 
four to twenty-seven days, lasting four days. 
She had had no pregnancies. 

On physical examination a mass was palpa- 
ble in the abdomen extending midway to the 
umbilicus, hard but movable. On pelvic ex- 
amination the cervix was high behind the 
symphysis but freely movable. The entire pel- 
vis was filled by a soft, fluctuating mass an- 
terior to which was a hard, orange-sized mova- 
ble mass. The preoperative diagnosis was 
fibroid uterus with bilateral hydrosalpinx. 

On November 8, 1944, at laparotomy the 
uterus was found to be three times the normal 
size, containing numerous small myomas. Both 
tubes were markedly enlarged and cystic and 
there were numerous adhesions. Subtotal hys- 
terectomy, bilateral salpingectomy, right oo- 
phorectomy and partial resection of the left 


Fic. 3. Same case. Primary carcinoma of the fal- 
lopian tube; high power photomicrograph. 


ovary and appendectomy were performed. The 
right fallopian tube was an elongated, twisted, 
cystic structure measuring 17 cm. in length and 
7 cm. in its greatest diameter. The external 
surface was congested but smooth. On section 
blood-tinged fluid mixed with yellow masses of 
necrotic tissue was noted. Gray, papillary, 
tumor-like tissue was attached to the lining. At 
the proximal end of the tube the tumor ob- 
literated the lumen. There was no distinct evi- 
dence of extension of the growth into the serosal 
surface. The left fallopian tube was a kidney- 
shaped structure measuring 8 by 4 cm. It was 
filled with a yellowish greasy material and the 
lining was smooth and thin. On section the 
tumor was fairly well differentiated although at 
the proximal end of one tube it was highly cellu- 
lar and invaded the muscularis to a slight de- 
gree. The epithelial stalks in some fields were 
quite characteristic but in other fields the tumor 
appeared in the form of large solid masses of 
spindle-shaped epithelial cells. In addition to 
the tumor epithelium calcific deposits, abun- 
dant cholesterol crystals and foreign body giant 
cells were seen. Certain spaces simulating ves- 
sels appeared to contain tumor cells. The 
ovaries and endometrium were within normal 
limits grossly and histologically. This case 
represents bilateral carcinoma of the fallopian 
tube. 

The patient had an uneventful convalescence 
and was discharged on the fourteenth hospital 
day. She remained well until July, 1946, when 
during a periodic examination a mass was felt 
in the left side of the pelvis. She was not read- 
mitted to a hospital until January, 1947, at 
which time an irregular nodular cystic mass the 
size of an orange was dissected from loops of 
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small bowel and the pelvic wall on the left side 
and removed. The mass was 5.5 cm. in diam- 
eter, cystic and irregularly globular. The ex- 
ternal surface was faintly lobulated and the 
capsule thin and gray. It was traversed by 
prominent blood vessels and numerous fibrous 
tags. The lining of the cyst was a soft, pale 
brown, papillomatous tissue. On further dissec- 
tion other cysts were noted with a soft, spongy, 
papillary lining. Microscopically the tumor con- 
sisted of closely packed epithelial cells anaplas- 
tic in some areas but showing distinct acini in 
others. In some fields there were atypical papil- 
lary formations. The cells were fairly uniform 
in size and contained mitotic figures occasion- 
ally. At one point there was a group of large 
cystic areas with their lining thrown into folds 
simulating fimbriae. No ovarian structure was 
noted. This was considered an extension of the 
tubal malignancy. 

The patient was discharged on the twelfth 
hospital day. In June, 1949, left supraclavicular 
nodes were palpable and the patient had lost 5 
pounds. When last seen six years after the ini- 
tial operation the patient was in a terminal con- 
dition with generalized carcinomatosis. 

Case ut. Mrs. C. B. was admitted June 22, 
1944, at the age of thirty-eight with the com- 
plaints of menorrhagia and backache. She had 
been married twice during a period of twenty 
years and had had one pregnancy terminating 
in premature labor at six months’ gestation. 
She had been well until four months before ad- 
mission when her menses changed from a five- 
day flow every twenty-eight days to periods 
lasting ten to twelve days. Her last menstrual 
period was thirty-two days before admis- 
sion but all during this time she had flowed 
intermittently. 

There were no physical abnormalities except 
on pelvic examination which revealed a small 
erosion of the cervix which bled easily, a small 
nodular uterus and a mass posterior to the 
uterus, filling the pelvis. The mass was hard and 
firmly fixed in the pelvis. Following dilatation 
and curettage and biopsy of the cervix, lapa- 
rotomy was performed on June 23rd. The fal- 
lopian tubes were markedly distended and 
cystic. There were dense adhesions in the pelvis. 
The right tube lay behind the uterus, filling the 
pelvis, and the left tube was also large, lying 
across the brim of the pelvis. Myomectomy, bi- 
lateral salpingectomy, right oophorectomy and 
appendectomy were accomplished. 
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Fic. 4. Case u1. Primary carcinoma of the fallopian 
tube; photograph of tubes. This case represents 
bilateral carcinoma. 


The right tube (Fig. 4) was a U-shaped, thin- 
walled, fluctuant tubular structure measuring 
18 cm. long and up to 4.5 cm. in diameter. The 
external surface was gray and smooth with sev- 
eral prominent blood vessels. A globular mass 
of soft tissue 2.5 cm. in diameter was attached 
to one end of the tube. The tube was filled with 
blood-tinged fluid and pinkish gray friable 
tumor masses projected into the lumen from 
the lining. The tumor infiltrated the entire 
length of the tube except for a distance of 2 
cm. at the cornual end which was of normal 
diameter. The fimbriae were not identified. The 
attached ovary showed no evidence of tumor 
invasion. The left tube was 9 cm. long with a 
bulbous distal end measuring 3 cm. in diam- 
eter. The serosal surface was smooth. On sec- 
tion friable, papillary, pinkish gray tumor 
masses similar to those in the other tumor were 
found in the distended distal end. Microscopi- 
cally neoplasm was seen made up of alveoli, 
closely packed in some areas but forming papil- 
lary overgrowths supported by vascular stalks 
of connective tissue in other areas. Mitotic 
figures were frequent. The tumor was confined 
to the mucosa. Grossly and histologically the 
cervix, endometrium and ovary were within 
normal limits. 

The patient had an uneventful postoperative 
course and was discharged on the twelfth hos- 
pital day. The patient remained well until 
February, 1945, when she complained of a cold 
and “‘swelling in the neck.”’ She was readmitted 
three months later with persistence of the neck 
lesion. On pelvic examination at this time 
(May, 1945) there was a sense of fullness or 
thickness which the examiner thought might 


597 
& 


Carpenter, Jameson—Carcinoma of Fallopian Tube 


Fic. 5. Case v. Primary carcinoma of the fallopian 
tube; entire specimen removed. The larger (left) tube 
contained the malignant growth. The right tube was 
simple hydrosalpinx. 


have been due to scar formation or new growth. 
The swelling in the neck was found to be sev- 
eral discrete lymph glands. Biopsy of one of 
these showed tumor growth in the node along 
with fibrous tissue. The tumor cells showed 
many bizarre forms, were deeply basophilic and 
had hyperchromatic nuclei. Many multinu- 
cleated cells were seen. The growth was ana- 
plastic in most sections studied but in one area 
there was a tendency of the epithelium to form 
papillary projections. A chest x-ray was nega- 
tive. The patient was started on deep x-ray 
therapy. She was seen six months later and 
showed ankle edema, rales in the chest, hydro- 
thorax and an abdominal mass. She died on 
December 15, 1945, apparently of extension of 
the disease. 

Case tv. Mrs. R. L. A., a sixty-three year 
old white woman, was admitted in December, 
1948, with a history of intermittent vaginal 
spotting for six weeks accompanied with vague 
lower abdominal pain. She had noted, however, 
a foul yellowish vaginal discharge for about one 
year. She had five living children and had been 
treated in recent years for hypertension and 
“gallbladder attacks.”” Her menses had been 
within normal limits and she had had her last 
menstrual period at the age of fifty-one. 

Physical examination showed the following 
findings: The heart was enlarged to the left, 
with occasional premature ventricular beats. 
There was an obese abdomen with striae and 
indefinite tenderness in the lower abdomen and 
marked varicosities of both legs. Pelvic exami- 
nation revealed no abnormalities except a cervi- 
cal erosion and thick, dark bloody material 
issuing from the external os. The working diag- 
nosis was fundal carcinoma. 


At operation the pelvic viscera were within 
normal limits except that the right tube con- 
tained a firm nodular mass the size of a large 
grape. Panhysterectomy, bilateral salpingo- 
oophorectomy and appendectomy were per- 
formed. The right tube was 9 cm. long and 
generally normal in appearance but at the fim- 
briated end was a gray, rounded, semi-solid, 
firm mass 2.5 cm. in diameter. The cut surface 
was gray and glistening and contained whitish 
laminations. Microscopically the right tube 
showed malignant tumor composed of columns 
and nests of undifferentiated epithelium appar- 
ently lining spaces and faintly resembling 
transitional epithelium. The spaces were filled 
with necrotic elements and calcific deposits. 
The interstitium was increased and quite fi- 
brous. There were pseudoacini in the epithelium 
and fairly frequent mitoses. The uterus, left 
tube and ovaries were within normal limits 
grossly and histologically. The diagnosis was 
primary carcinoma of the right fallopian tube. 

The postoperative course was uneventful and 
the patient was discharged routinely. However, 
since that time the patient has experienced in- 
creasingly frequent anginal episodes, pyelitis 
and acute phlebitis. She is alive and well two 
years after operation except for her cardiovas- 
cular disease. 

Case v. Mrs. M. W., a fifty-four year old 
white nullipara, was admitted in June, 1950, 
complaining of vaginal discharge and bleeding 
for six weeks. She first noted the appearance of 
a whitish mucoid discharge which was followed 
with the appearance of small amounts of bright 
red blood. She had no pain or weight loss. In 
the family history it was noted her father died 
of cancer of the bowel. Her menarche occurred 
at fourteen years and her menstrual history 
showed no irregularities. She was three years 
postmenopause on admission. Pelvic examina- 
tion, the only significant part of her admission 
work-up, showed a firm but cystic mass the 
size of a large orange on the left side. The mass 
was felt in the cul-de-sac. The preoperative 
diagnosis was ovarian cyst. 

Panhysterectomy, bilateral salpingo-oopho- 
rectomy and appendectomy were performed the 
day after admission. The left fallopian tube 
(Fig. 5) was transformed into a tortuous, par- 
tially segmented, mottled, bluish structure 
measuring 25 cm. in length and varying in 
thickness from 0.7 cm. near the cornua to 5.5 
cm. at the blind end. The fimbriae were not 
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identified. The serosa was quite thickened and 
generally smooth. The tube contained reddish 
brown fluid and mucoid material in the most 
dilated portion. Sections of the tube showed a 
papillary type of tumor filling large and small 
spaces. Small fibrous trabeculae covered with 
closely packed tumor cells were present and 
with only indistinct adeno-formation. Mitotic 
figures were present. The tumor appeared to be 
only slightly invasive. The uterus, right tube 
and ovaries were within normal limits grossly 
and histologically. The diagnosis was primary 
carcinoma of the left fallopian tube. Convales- 
cence was uneventful and six months postop- 
eratively the patient was well. 


SUMMARY 

Including the present series of five women, 
503 cases of primary carcinoma of the fal- 
lopian tube have been recorded. 

Diagnosis of this rare lesion is seldom made 
preoperatively. 

The consensus as to treatment is panhyster- 
ectomy with bilateral salpingo-oophorectomy. 
Postoperative radiation is generally recom- 
mended although its value is not proven. 

Prognosis is in general poor because the lesion 
is seldom seen early. 

Acknowledgment: The authors express their 
thanks to Dr. C. W. Woodall for permission to 
use Case 1, Dr. Ellis Kellert for reviewing the 
pathology and the microscopic sections, the 
Record room staff and the Department of 
Photography. 


ADDENDA 


Since this paper was submitted for publica- 
tion, an additional case has been seen at the 
Ellis Hospital. This patient, a sixty-four year 
old woman, para 1, was admitted on February 
19, 1951, with the complaint of a watery, 
brownish vaginal discharge for four weeks. She 
had had an appendectomy at the age of eleven. 
Her menstrual history was unremarkable and 
she passed the menopause at forty-four years 
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with no further symptoms referable to the 
genital tract. The day after admission the 
cervix was biopsied and the uterus curetted. 
There were no unusual findings on pelvic ex- 
amination. The curettings were scanty being 
reported as “atrophic endometrium” and 
biopsy showed “chronic cervicitis.””’ She was 
discharged the following day and for the next 
seven weeks continued to have the watery, 
brownish discharge along with intermittent 
scanty, bright bleeding. She was readmitted on 
April 7th and the following day panhysterec- 
tomy and bilateral salpingo-oophorectomy were 
performed. In the middle third of the left fal- 
lopian tube an ovoid, yellow-gray, friable tumor 
measuring about 2.5 by 1.5 cm. was noted. The 
uterus was senile as were the ovaries. There 
were no other abnormal findings in the abdomi- 
nal cavity. The pathologist reported the endo- 
metrium atrophic; ovaries and right tube were 
within normal limits histologically and the 
cervix chronically inflamed. The tumor of the 
left fallopian tube was papillary adenocarci- 
noma, primary in the tube, as described in the 
preceding cases. The patient was discharged 
on April 15th to be started on x-ray therapy. 
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RHABDOMYOSARCOMA AND ADENOCARCINOMA 
IN THE SAME UTERUS* 


Caper B. Cray, M.D., RAYMOND L. EvAns, M.D. AND JOHN W. SNyDER, M.D. 
Miami, Florida 


malignant tumors composed of em- 

bryonic striated muscle cells. The first 
known case was reported by Weber in 1854 and 
occurred in the tongue.! Since then many 
papers have been published concerning these 
tumors. They affect both sexes and all ages. 
It has been found that they occur most often in 
certain systems of the body. These are 
the genitourinary system (prostate, bladder, 
uterus), heart, upper respiratory and alimen- 
tary tracts and the orbit. In addition to these, 
Stout? was able to find 107 cases in the world 
literature which occurred in the striated 
muscles and soft tissues of the body. 

Sarcomas comprise less than 1 per cent of all 
uterine tumors and about 4 per cent of the 
malignant tumors. They may arise from the 
endometrium or within the muscle. More often 
than not they are associated with pre-existing 
myofibromas. Most of these tumors are com- 
posed of very immature cells and are classified 
as round cell, spindle cell, giant cell or mixed 
cell sarcoma. Others, however, are more 
mature such as fibrosarcoma and the leiomyo- 
sarcoma. Any of these immature or more 
mature elements may occur in all possible 
combinations along with other cells which 
have prototypes in the wall of the uterus. 
These are the so-called mixed tumors or mixed 
sarcomas of the uterus. Sarcoma botryoides is 
the name applied to those mixed, submucosal, 
grape-like sarcomas occurring usually in the 
cervix in adults and in the vagina in infants. 

However, tumors composed partly or en- 
tirely of cells not normally found in the uterus 
also occur. Striated muscle cells are sometimes 
found in these tumors. Peterson* reported 
them to be present in eighteen of the fifty 
sarcomas of the corpus uteri he studied. 

True rhabdomyosarcomas are very rare. In 
1940 Gunning and Ross‘ found nine such cases 
in the literature and added one of their own. In 
the same year, however, Campbell’ stated that 


are rather rare 


he had found twenty-one cases and added one 
case. In 1943 Poole® reported a case occurring 
simultaneously with an adenocarcinoma of the 
same organ. 

There appears to be a great deal of disagree- 
ment among pathologists as to why striated 
muscle tumors should occur in the uterus. 
Pfannenstiehl’ in 1892 believed them to 
originate from the connective tissue of the 
endometrium which underwent metaplasia. 
Marchand maintained these tumors arose by 
way of metaplasia from smooth muscle cells. 
Most authors disagree with the aforementioned 
theories. Nehrkorn® found well differentiated 
striated muscle cells in two uteri removed 
after puerperal sepsis. It is conceivable that 
such cells might develop into a rhabdomyoma 
or a rhabdomyosarcoma. According to Cohn- 
heim,!° among all tissues there are nests of im- 
mature cells which are always available for 
constant replacement, repair after injury and 
for tumor formation. He believed that the very 
primitive smooth muscle cells could alter their 
course of development and form striated mus- 
cle. Shapiro! agreed with the theory postu- 
lated by Wilms whose ideas he discussed. They 
believed that the striated muscle tumors arose 
from primitive mesodermal tissue carried down 
in the descent of the Wolffian duct. 

In our case, as in Poole’s case, the rhab- 
domyosarcoma was associated with a diffuse 
adenocarcinoma of the corpus uteri. 


CASE REPORT 


A sixty-eight year old white female was first 
seen at Jackson Memorial Hospital December 5, 
1949, complaining of vaginal bleeding of ten 
days’ duration. The bleeding was moderate in 
amount but occurred every day. There had 
been slight discomfort in the left lower quad- 
rant of the abdomen for three months. Meno- 
pause had occurred at the age of fifty following 
intrauterine application of radium for vaginal 


* From the Jackson Memorial Hospital, Miami, Fla. 
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bleeding of non-malignant origin. There had 
been no bleeding in the interim. She had a 
cesarean section for twin pregnancies in 1918. 
The cardiorespiratory, gastrointestinal and 
genitourinary histories were non-contributory. 
There was no history of malignancy in her 
ancestors. 

Physical examination revealed a cheerful, 
well developed and well nourished female in no 
distress. The examination was _ essentially 
normal throughout. The abdomen showed a 
well healed, midline suprapubic scar but no 
tenderness, rigidity, distention or masses. 

Pelvic examination revealed a uterus which 
was diffusely enlarged to a slight degree and 
was slightly moveable. There was tenderness in 
the left adnexal region but no mass. The cervix 
was small and without erosion, stricture or 
polyps. 

Laboratory studies showed no abnormalities 
of the complete blood count, urine, non-protein 
nitrogen or fasting blood sugar. 

A preoperative diagnosis of carcinoma of the 
corpus uteri was made and total abdominal 
hysterectomy was advised. Operation was per- 
formed on December 13, 1949, through the 
previous suprapubic scar. Findings at the time 
of surgery were a slightly enlarged uterus in the 
anterior position with dense posterior ad- 
hesions. The tubes and ovaries were also 
adherent in this area but otherwise appeared 
normal. Total hysterectomy with removal of 
both tubes and ovaries was performed. Post- 
operative recovery was uneventful and the 
patient was discharged from the hospital eight 
days after surgery. 

The patient was next seen one month after 
the operation at which time a mass was 
palpable in the left lower quadrant of the 
abdomen. On pelvic examination a similar mass 
was palpable in the left adnexal region and 
another in the cul-de-sac. Her course from then 
on was rapidly downhill and death occurred 
two months after surgery. 

The pathologic findings were as follows: 
Grossly, the uterus removed at surgery weighed 
150 gm. and measured 6 by 5 by 2 cm. The 
cervix appeared normal. The serosal surface 
was smooth and shiny. There was no apparent 
tumor involvement of the outermost portion of 
the myometrium. When the uterus was opened, 
the myometrium appeared to be of normal 
thickness. Protruding from the posterior endo- 
metrial lining, there was a polypoid, soft, 
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Fic. 1. The uterus was opened and then cut in half. 

Grossly the tumor appears rather clearly demarcated; 

large areas of hemorrhage are seen. 

grayish red mass measuring 414 by 214 by 1 cm. 
(Fig. 1.) The cut section of this tumor was shiny 
and gray. Grossly, it did not appear to invade 
the underlying myometrium. Small areas of 
hemorrhage were present. The tubes and ovaries 
appeared normal. 

Microscopic section of the tumor revealed 
a bizarre sarcomatous structure invading the 
myometrium as well as the endometrium. In 
some areas it consisted mainly of a loose, 
myxomatous stroma and relatively few cells. 
Other areas were very cellular and composed 
mainly of small round cells and spindle cells 
which varied little in size and contained large 
hyperchromatic nuclei and prominent nucleoli. 
(Fig. 2.) Mitoses were rather frequent. Scat- 
tered throughout these areas as well as the less 
cellular areas were very large, round, eosino- 
philic granular cells. There were also many 
large, elongated, eosinophilic cells which were 
club-shaped or racquet-shaped. (Fig. 3.) Some 
of these cells contained more than one nucleus 
arranged in tandem. A few of these showed faint 
longitudinal myofibrils. After a careful search a 
few of these elongated cells were found which 
showed cross striations when stained with 
Heidenhain’s iron hematoxylin or Masson’s 
trichrome stain. 

Scattered throughout this sarcomatous tissue 
were endometrial glands of varying size. They 
were increased in number and in some areas 
packed closely together. The cell layers varied 
in number from one to four. The cells were 
pleomorphic and had distinct cellular mem- 
branes. The nuclei and nucleoli stained darkly 
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Fic. 2. Low power field of the tumor at the junction of the myometrium and endometrium. Most of the cells in 


this area are small, round and spindle cells. X 129. 


Fic. 3. High power field of the tumor showing one of the large round granular cells and an elongated club-shaped 
cell side-by-side. Faint longitudinal myofibrils can be seen in the latter. 733. 


Fic. 4. Low power field of the tumor showing the 
appearance of some of the endometrial glands within 
the sarcomatous stroma. X 129. 


and numerous mitoses were present. (Fig. 4.) 
Similar glands were seen in the endometrium 
not involved by the sarcoma and also within the 
myometrium. 

Section through the cervix, tubes and ovaries 
showed no tumor cells. 

The pertinent autopsy findings were as fol- 
lows: Grossly, the tumor metastases, which 
most surely were responsible for death, were 
limited to the abdomen and pelvis. The peri- 
toneal cavity contained 3 L. of slightly cloudy, 
yellowish brown fluid. The serosal surfaces of all 
of the abdominal viscera and the abdominal 
wall were literally studded with grape-like 
clusters of tumor nodules varying from a few 


millimeters to 5 cm. in diameter. These 
nodules were grayish pink in color, smooth and 
rather soft. The cut surface was grayish pink 
and shiny. Numerous small hemorrhagic areas 
were present and the center of the larger 
nodules were necrotic The true pelvis was filled 
with a similar tumor tissue which contained 
large necrotic areas. 

The abdominal and pelvic viscera showed no 
metastases within their parenchyma and there 
were no distal metastases. Both ureters were 
partially occluded due to extrensic pressure 
from the pelvic tumor mass with consequent 
dilatation of the ureters and kidney pelves. 

Microscopic section of these tumor trans- 
plants showed them to be made up of blastom- 
atous cells which were better differentiated 
than those of the primary uterine sarcoma. The 
stroma was loose throughout. There were 
fewer undifferentiated round cells and spindle 
cells and most of the cells could be recognized as 
rhabdomyoblasts of varying degrees of matur- 
ity. There were many of the very large, round 
eosinophilic, granular cells. There were also 
many typical racquet-shaped and club-shaped 
cells, some showing longitudinal myofibrils. 
(Fig. 5.) When Heidenhain’s iron hematoxylin 
and Masson’s trichrome stains were used, many 
large elongated eosinophilic cells with promi- 
nent cross striations were evident. (Fig. 6.) 
Large areas of liquefaction necrosis were evi- 
dent. There were no glandular or epithelial 
elements present. 
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Fic. 5. Medium power field of a metastatic lesion showing loose cellular arrangement with large, round, granular 
cells, a racquet-shaped cell and one large cell with two nuclei in tandem. X 282. 
Fic. 6. Oil immersion field of a metastatic lesion showing a rather mature rhabdomyoblast with typical cross 


striations. X 1,515. 


COMMENT 


The occurrence of sarcoma and carcinoma in 
the same uterus Is extremely rare. There is such 
confusion as to nomenclature in these cases 
that the exact rate of occurrence is almost im- 
possible to determine. Barnes,'* in discussing 
this subject, presented the views of Oscar 
Frankl who emphasized the necessity for 
careful nomenclature. He suggested carcinoma 
sarcomatoides for carcinoma with growth char- 
acteristics of sarcoma, carcinosarcoma for 
intimate mixtures and carcinoma plus sarcoma 
when the two separate tumors could be demon- 
strated. Unfortunately, these principals have 
not been observed. Cases have been reported 
as carcinosarcoma when two separate and 
distinct tumors were present. Saphir!* reviewed 
153 cases diagnosed as carcinosarcoma, thirty- 
six of which were in the uterus. He was of the 
opinion that three or four of these might be 
considered as such. None of these were in the 
uterus. Stout! believes that the term should 
be abandoned. 

Ewing” offered the following theories as to 
the mode of development of sarcoma and 
carcinoma in the same uterus: (1) simultaneous 
occurrence of two separate tumors; (2) two 
tumors arise separately but later one invades 
the other; (3) at a point where a submucous or 
intramural sarcoma meets the endometrium, 
a carcinoma develops secondarily; (4) the 
glands in a sarcomatous polyp may become 
carcinomatous. 
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From a clinical point of view rhabdomyo- 
sarcoma of the corpus uteri occurs almost 
entirely in postmenopausal women. The early 
symptoms are vaginal bleeding and passing 
tissue from the vagina. They cannot be dis- 
tinguished clinically from other sarcomas or 
from adenocarcinoma. They may grow slowly 
or very rapidly as in our case when the patient 
died three months after the initial symptoms. 
They may metastasize via the lymphatics or 
the blood stream or via both. When blood-borne 
metastases occur, the lungs and liver are most 
often affected. In our case as in the case of Reeb 
and Oberling” and in two of the cases reviewed 
by Gunning and Ross, spread was by peritoneal 
transplantation. Prognosis is rather poor as it is 
with all sarcomas of the corpus uteri. Gunning 
and Ross, in analyzing the cases reported up to 
1940, showed that four of the ten cases cited 
had recurrence or metastases. In three cases 
good results were reported following hysterec- 
tomy while the final results were unknown 
in two cases. 

SUMMARY 


A case of rhabdomyosarcoma and adeno- 
carcinoma of the corpus uteri was reported in 
which death resulted from peritoneal metastases 
of the rhabdomyosarcoma three months after 
the primary symptoms of vaginal bleeding. 
The literature on this subject was reviewed. 
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MALIGNANCY involving a parathyroid gland is rare, and after excision 
clinical signs of hypoparathyroidism may become manifest, especially if the 
cancer was hormonically active. Recurrence is common in the more ad- 
vanced cases. Reoperation is seldom successful in these instances and often 
the growth is not radiosensitive. (Richard A. Leonardo, M.D.) 
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CONGENITAL ATRESIA OF THE SIGMOID* 


Mark E. Gann, M.D. AND Etmer HOFFMAN, M.D. 


Baltimore, Maryland 


LTHOUGH the outlook for patients 
A with congenital obstruction of the in- 
testinal tract has improved tremen- 
dously in the past ten years, the distal portion 
of the intestinal tract (excluding the anus and 
rectum) does not seem to have shared equally 
with the stomach and small intestine in reaping 
the benefits of modern surgical advances. It is 
primarily the obstructions produced by con- 
genital atresias and stenoses of the alimentary 
tract in which we are interested, and, specifi- 
cally, in congenital atresia of the sigmoid. The 
improved outlook in congenital obstructions of 
the intestine is the result of the following fac- 
tors: earlier diagnoses, improved preoperative 
and postoperative care, antibiotic agents, blood, 
plasma, parenteral fluids and vitamins, better 
anesthesia, improved suture material and bet- 
ter operative technics. Even with all of these 
life-saving features a complete review of the 
literature on the subject reveals only two previ- 
ously reported, successfully treated congenital 
atresias of the colon. Goug! reports a case of 
atresia of a 414 inch segment of sigmoid suc- 
cessfully treated with colostomy. Potts? reports 
a case of atresia of the transverse colon suc- 
cessfully treated with a side-to-side colocolos- 
tomy. Our case of atresia of the sigmoid is the 
third reported case of atresia of the colon to 
survive surgery. 


INCIDENCE 


The incidence of congenital atresia of the in- 
testinal tract is quoted*® as varying from 1 in 
2,000 to 1 in 20,000 live births.*-* The fre- 
quency of intestinal atresia in the colon is 
variously quoted as ranging from 5 through 17 
per cent®.’—!! of the total number of cases of 
congenital intestinal obstruction. Multiple 
atresias occur in 13 to 19 per cent of the cases 
according to Clagett;'? however, Richter'® 
quotes a higher figure of 25 per cent. The 
familial incidence of congenital intestinal ob- 
struction is mentioned by Cohen." 


EMBRYOLOGY AND PATHOLOGY 


The embryology and pathology of congenital 
atresia and stenosis of the intestinal tract is ade- 
quately treated by Ladd and Gross” and will 
not be repeated here. Atresia of the intestine 
may assume one of two forms, namely, that of 
a blind ending of the intestine giving discon- 
tinuity (this may be multiple) and that of a 
completely blocking internal diaphragm. 

Distal to the obstruction the intestine is 
small, containing no gas; while proximal to the 
obstruction the intestine is tensely dilated and 
the wall greatly thinned. This may lead to 
ischemia, necrosis and subsequent perforation. 


SIGNS AND SYMPTOMS 


Usually the diagnosis of this condition is not 
made until symptoms of obstruction develop. 
There may be persistent vomiting beginning 
soon after birth (first or second day), diminish- 
ing size and frequency of stools with a positive 
Farber’s test (absence of cornified epithelial 
cells in the stools during the first forty-eight 
hours of life) and abdominal distention (de- 
pending upon the level of the obstruction and 
the length of time untreated). According to 
Potts? the stool of the patient with atresia is 
light green in color, small in amount and con- 
tains mucus, in contrast to the tarry appearance 
of the normal meconium stool. Coe'® has found 
that when the obstruction is in the colon, vomit- 
ing is a late symptom with dyspnea, fever and 
general distress from abdominal distention pre- 
ceding the vomiting. In our case vomiting 
began twenty-four hours after birth. Coe’ also 
states that when the atresia is in the descending 
colon, the meconium has the appearance of 
thin, colorless, transparent paste. Fever is usu- 
ally present, either as a low grade elevation due 
to dehydration or as a high reading due to per- 
foration of distended bowel with its attendant 
peritonitis. 

Roentgenologic studies may reveal additional 


* From the Sinai Hospital of Baltimore, Inc., Baltimore, Md. 
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or confirmatory evidence of obstruction. Flat 
and erect abdominal x-rays may give the diag- 
nosis of intestinal obstruction and may locate 
the site of the obstruction. The administration 
of barium is looked upon with disfavor by 
many. There is always the danger that the 
barium may clog up the intestinal tract. How- 
ever an even greater hazard is that of aspiration 
of barium with the development of pneumonia. 
A barium enema may, however, reveal the site 
of atresia if it is in the colon (as in our case), or 
a barium swallow may reveal the site of a high 
obstruction. 


TREATMENT 


There can be only one treatment for atresias 
of the intestinal tract, surgery. If left untreated 
the patient will surely die. Usually there is 
perforation and peritonitis by the third to 
fourth day of life. The mortality rate of the 
surgical treatment continues high and rarely 
have successful results been reported. The in- 
fant tolerates dehydration, shock, blood or 
plasma loss, and infection very poorly. Each of 
these factors plays an important role in the 
newborn with intestinal obstruction. However, 
in spite of the poor prognosis there should be no 
hesitation in operating upon these patients, no 
matter how critical their condition, for the only 
outlook without operation is death. The treat- 
ment of these patients may be divided into 
three phases, preoperative, operative and 
postoperative. 


PREOPERATIVE MEASURES 


Hydration. The first and most important 
measure to be carried out preoperatively is the 
adequate hydration of the patient. The impor- 
tance of this is obvious to all who have had any 
experience with pediatric surgery. A patient of 
any age, but more particularly those in the 
younger groups, showing evidence of dehydra- 
tion withstand anesthesia more poorly, have a 
stormier postoperative course and occasionally 
die unexplainedly under anesthesia. This hy- 
dration should be carried out by the use of 
parenteral fluids (glucose, saline) blood and/or 
plasma. We believe that every infant going to 
the operating room should have a cutdown per- 
formed on the saphenous vein at the ankle and 
a cannula inserted. This should be done as soon 
as the diagnosis is made and preoperative hy- 
dration carried out by means of this route. 
Parenteral vitamins (especially vitamin B com- 
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plex and vitamin C) should be administered 
preoperatively. 

Gastrointestinal Decompression. A number 8 
or 10 French catheter should be passed into the 
stomach via the nose and Wangensteen suction 
or some modification thereof attached to this 
catheter. 

Heat Conservation. The baby’s arms and 
legs should be wrapped in sheet wadding on the 
operating table and a hot water bottle should 
be placed under the back. We have modified 
this so that the baby lies on a perforated sup- 
port under which we place the hot water bot- 
tles. This gives off heat to the posterior aspect 
of the baby without the danger of burning the 
patient’s back. 


OPERATIVE MEASURES 


Anesthesia. Some operators prefer local an- 
esthesia plus an alcohol-soaked, sugar-contain- 
ing sponge. Others use open drop ether through- 
out. We use the latter in all our cases of major 
pediatric surgery. We believe that the better 
relaxation and exposure obtained with the gen- 
eral anesthetic are safer and less shocking for 
the patient, obviating the struggling and haste 
sometimes made necessary during the use of 
local anesthesia. Continuous nasal oxygen is 
used throughout. 

Incision. Ladd and Gross" state that “a 
long right rectus muscle-splitting incision with 
its midpoint opposite the umbilicus will give 
exposure to any part of the intestinal tract.” 
In view of our preoperative localization of the 
atresia in the sigmoid we elected a left rectus 
muscle-splitting incision. Potts? advises letting 
the distended loops of intestine escape from the 
abdominal cavity—less trauma taking place if 
they are allowed to protrude and are covered 
with warm, wet packs. 

Exploration. A complete exploration for 
other points of atresia or stenosis should be car- 
ried out. The collapsed bowel distal to the point 
of obstruction should be injected with saline by 
means of a small hypodermic needle to test for 
complete patency. This may also serve as a 
lavage of the intestine. We believe that a rectal 
tube should be in place, preoperatively, in all of 
these patients. The distended bowel should be 
aspirated with a large caliber needle at a point 
where the projected anastomotic line is to be 
placed. This will lessen the danger of leaks 
through needle punctures and will make the 
anastomosis technically easier to perform. 
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Anastomosis. A two-layer anastomosis us- 
ing very fine atraumatic sutures is recom- 
mended. A side-to-side anastomosis between 
loops proximal and distal to the obstruction, 
being careful not to leave blind pouches, in 
either iso- or antiperistaltic direction, is believed 
to be the safest type. One should always be sure 
to close any holes in the mesentery. The re- 
moval of multiple, isolated, atretic segments 
will depend upon the condition of the patient. 
However, it must be remembered that these 
segments, if left behind, may become dis- 
tended, thin-walled cysts requiring removal at 
a later date. 

Transfusion. A transfusion of whole blood 
should be given during the operative procedure. 

Closure. We believe that a one-layer closure 
of a muscle-splitting incision, using No. 32 
gauge stainless steel wire interrupted sutures, 
through the rectus sheath, rectus muscle and 
peritoneum is a fast and strong closure. Skin is 
closed with interrupted No. 34 gauge wire su- 
tures. More time may be saved by the use of 
interrupted No. 32 wire stay type sutures 
through all of the layers at one time, including 
skin and subcutaneous tissue as well as the 
above three layers. If the incision is a muscle- 
retracting incision, we recommend atraumatic 
No. 000 chromic catgut for the peritoneum, No. 
32 gauge, interrupted, stainless steel wire su- 
tures in the fascia and No. 34 in the skin. 


POSTOPERATIVE MEASURES 


Hydration. One must be sure to maintain 
adequate fluid replacement therapy with the 
use of blood or plasma, as indicated, and par- 
enteral electrolyte solutions. Parenteral vita- 
min therapy should be maintained postopera- 
tively. We have also used crude liver extract, 
intramuscularly. 

Decompression. Constant suction should be 
applied to the nasogastric tube for at least forty- 
eight hours. If the catheter must be irrigated, 
normal saline should be used as the irriga- 
ting agent in order to prevent further loss of 
valuable electrolytes. An accurate measure- 
ment of the amount of drainage should be con- 
sidered in the calculation of fluid replacement 
therapy. A rectal tube should be taped in place 
for the first twenty-four hours postoperatively. 

Antibiotic Agents. We have used penicillin 
and streptomycin in the case being reported; 
aureomycin may be used. The important thing 
is to use the drug or agent indicated by the con- 
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dition or disease being treated, prophylactically 
or otherwise. 

Oxygen. An increased concentration of oxy- 
gen has been shown to be of value and should 
be maintained postoperatively in all cases of 
obstruction and particularly in postoperative 
infant cases. 

Feedings. The stomach catheter should be re- 
moved when the patient has active peristalsis 
and passes flatus or has a bowel movement. 
This usually takes place between seventy-two 
and ninety-six hours postoperatively. At this 
time feedings may be begun in graduated fash- 
ion so that by one week postoperatively the pa- 
tient is on a maintenance diet. 

Laboratory Examinations. The state of hy- 
dration and electrolyte and chemical balance 
of the patient should be closely followed with 
daily determinations of blood urea, chloride and 
CO: levels while the patient is on parenteral 
maintenance therapy. Blood Nat and K+ levels 
should be run if these are being done in the hos- 
pital. Also, we carefully measure and save a 
specimen of the urine every four to six hours, if 
possible, for the determination of the specific 
gravity and of the presence or absence of ace- 
tone bodies. This is used as a further check on 
the hydration status of the patient. 


CASE REPORT 


Baby M. A. H. weighed 8 pounds, 934 ounces 
(3,905 gm.) at birth on December 20, 1950. Be- 
ginning twenty-four hours after delivery the 
baby vomited all feedings; vomitus contained 
bile. At forty-four hours of age there had been 
no passage of meconium and weight had 
dropped to 8 pounds, 5 ounces. Physical exami- 
nation at this time revealed a moderately dis- 
tended abdomen with bowel sounds audible 
without a stethoscope. There was fulness in the 
right lower quadrant. There was a white, 
mucus-like discharge from the vagina which 
yielded hemolytic staphylococcus on culture. 
Flat and erect abdominal x-rays revealed a 
large amount of gas in the entire gastrointesti- 
nal tract with the exception of the rectum and 
distal sigmoid. There was no evidence of intra- 
abdominal calcification. (Fig. 1.) 

Laboratory data were as follows: white blood 
count 13,550 per cu. mm. with 64 per cent 
polymorphonuclear forms; hematocrit 47 per 
cent; urea 64 mg. per cent; chlorides 100 
mEq./L.; CO» comb. power 56.4 vols. per cent 
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Fic. 1. Erect and flat x-rays of abdomen. 
Fic. 2. Barium enema films. 


The patient was given subcutaneous fluids, 
penicillin and streptomycin. An indwelling 
stomach catheter was attached to Wangensteen 
suction. Sixty hours after delivery a barium 
enema was performed. (Fig. 2.) Barium entered 
the rectum and distal sigmoid where it en- 
countered an obstruction and filled out the 
club-shaped end of this segment of sigmoid. The 
patient was then given a cleansing enema. A 
cutdown on the saphenous vein at the ankle 
was performed and a cannula inserted. The pa- 
tient was taken to the operating room sixty-two 
hours after birth with a preoperative diagnosis 


of intestinal obstruction of the sigmoid, proba- 
bly due to atresia of this area. 

On December 23rd under open drop ether, 
general anesthesia, a left rectus muscle-splitting 
incision was made. The dilated intestines were 
delivered on the abdominal wall and covered 
with warm, moist packs. An area of atresia was 
found in the S loop of the sigmoid. On opening 
the proximal distended colon it was found that 
there was no patency at this point, with the 
lumen being occluded by a diaphragm. A No. 
25 hypodermic needle inserted into the distal 
loop demonstrated patency of the sigmoid be- 
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yond this area. A two-layer, side-to-side, side- 
tracking anastomosis was made between the 
sigmoid just proximal and just distal to the 
area of atresia. This anastomosis consisted of 
an outer continuous suture line of No. 0000 
atraumatic black silk and an inner continuous 
suture of No. 000 atraumatic chromic catgut. 
At the conclusion of the anastomosis the new 
lumen admitted a finger tip. The abdomen was 
closed with interrupted No. 32 gauge stainless 
steel wire sutures taking in the skin, the anterior 
rectus sheath, rectus muscle and peritoneum. 
This through and through stay type of suture 
was used because of marked distention. It was 
believed that additional protection against dis- 
ruption would be obtained. During the opera- 
tion 50 cc. of whole blood were given intrave- 
nously. The entire operative procedure took one 
hour. 

The postoperative course of this baby was al- 
most uneventful. The postoperative regimen 
included an oxygen tent, nasogastric suction, 
rectal tube, intravenous fluids and vitamins, 
crude liver extract, penicillin and streptomycin. 
The night of the day of operation the patient 
was noted to have convulsive movements of the 
face and hands. Blood determinations at that 
time revealed a urea of 64 mg. per cent, chlo- 
rides of 100 mEq./L., and a CO: combining 
power of 56 volumes per cent. Because of a 
possible early alkalotic tetany the child was 
given 5 cc. of calcium gluconate, intravenously, 
and 32 mg. of sodium phenobarbital, intramus- 
cularly. There were no further convulsive 
movements. On December 26, 1950, three days 
after the operation, the patient passed flatus 
and blood-tinged stool. The nasogastric tube, 
rectal tube and the cut-down were removed and 
oral feedings begun. By December 28th the pa- 
tient was having regular, soft, yellow stools and 
continued to improve. Penicillin and strepto- 
mycin were discontinued, steel sutures removed 
and the patient discharged on January 11, 
19451, weighing 7 pounds, 13 ounces. When dis- 
charged the patient was eating well and having 
regular bowel movements. For a period of three 
days (January Ist to 3rd) there was some blood 
in the stools but this cleared. There was also 
some excoriation of the buttocks varying di- 
rectly in severity with the number of stools per 
day, the latter ranging from two to seven. This 
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was markedly improved at the time of dis- 
charge. Repeat hematologic and blood chemi- 
cal determinations revealed normal findings, 
postoperatively. 


CONCLUSIONS AND SUMMARY 


1. A review of atresias of the colon and their 
treatment has been presented. 

2. The case reported herein is apparently the 
third successfully treated case of atresia of the 
colon to be reported in the literature. 
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HEMATOTRACHELOS* 


FLORENCE BRENT, M.D. 
Brooklyn, New York 


E have found no other such case of 

hematotrachelos reported in the avail- 

able literature. The case reported 
herein is most unusual for several reasons. One 
would expect that with cervical stenosis and 
cryptomenorrhea or internal cervical hemor- 
rhage there would be associated hematometria, 
hematosalpinx and perhaps hematotrachelos. 
However, in this case the accumulation of blood 
was limited entirely to the cervix. Hence one 
must accept complete stenosis of the external 
os and almost complete stenosis of the internal 
os. There was no etiologic background for the 
stenosis such as a discernible congenital 
anomaly or any history of manipulation of the 
cervix. The only history of an infection was that 
of a laparotomy performed twenty-eight years 
before. There was no gross or microscopic lesion 
demonstrable as an etiologic factor. 


CASE REPORT 


The patient was a fifty year old, well devel- 
oped, white female, gravida 1, para 0, who was 
admitted to the accident room of the Long 
Island College Hospital on August 11, 1943, at 
3:45 A.M. because of severe lower abdominal 
pain and backache of forty-eight hours’ dura- 
tion, and amenorrhea of nine months. Two 
months prior to admission a severe, dull, 
dragging pain developed over the lower back 
and was continuous for hours at a time. Two 
and a half weeks before admission a dull, 
dragging pain was noted in the lower abdomen. 
The abdominal pains became very severe and 
cramp-like and made the patient roll about. 
Twenty-four hours prior to admission the 
cramps were so severe that she had to call a 
physician who gave her an injection of mor- 
phine. Nocturia and frequency were noted the 
last few months. 

The patient began menstruating at the age of 
thirteen years. The flow occurred every twenty- 
eight days and lasted from four to five days. 
The patient’s last menstrual period was in 


October, 1942 (nine months prior to admission), 
and was entirely normal. 

She was married at the age of twenty and 
lived with her husband seven months. There 
was one pregnancy at the age of twenty-one 
which terminated in a spontaneous abortion 
at four months, with no history of any opera- 
tive procedure before or after the abortion. An 
appendectomy was performed at the age of 
twelve years. When the patient was twenty- 
two, a lower abdominal operation was per- 
formed. The patient did not know what was 
done at that time but recalled that some 
mention was made of inflammation. 

The significant physical findings were lim- 
ited to the abdomen and pelvis. The abdomen 
protruded in its lower one-half and was some- 
what tense. An irregular, insensitive mass 
although relatively symmetric was palpated, 
arising from the pelvis in the midline and 
extending to 3 cm. above the umbilicus. There 
was dulness which changed to tympany above 
and over the umbilicus. The flanks were 
tympanitic. The mass gave the impression of 
being somewhat cystic. An old midline and a 
McBurney scar was present. 

The perineum, introitus and vagina were 
normal. The cervix was nulliparous, firm, some- 
what fixed, insensitive, anterior and shortened 
by the abdominal pressure. The uterus was 
asymmetrically enlarged, nodular and fixed. A 
right ovarian cyst about the size of a fetal 
head was jammed into the pelvis by the weight 
of the uterus. The left adnexa and parametria 
were not unusual. The diagnosis of a twisted or 
incarcerated right ovarian cyst was made. 

A flat plate of the abdomen showed no evi- 
dence of pregnancy, nor could the tumor be 
visualized. The findings in the pelvis were sug- 
gestive of early Paget’s disease. A Wassermann 
test was negative. Urinalysis was normal. The 
red blood count was 5 million and the hemo- 
globin 12 gm. The white blood count was 
5,960, with 77 polymorphonuclear leukocytes 


* From the Department of Obstetrics and Gynecology, The Long Island College Hospital, Brooklyn, N. Y. Read 
before the Brooklyn Gynecological Society, October 18, 1950. 
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and 23 lymphocytes. The sedimentation rate 
was within normal limits. 

The patient was immediately prepared for 
laparotomy. Total hysterectomy, bilateral sal- 
pingo-oophorectomy(?) and freeing of ad- 
hesions were performed. On entering the 
abdominal cavity it appeared to the operators 
that they were dealing with a multinodular 
fibroid uterus. The ovaries were not identified 
at any time. It was not until the vagina was 
entered and the mass extirpated that the oper- 
ators realized there seemed to be no definite 
cervix. The postoperative course was afebrile 
and uncomplicated. The patient was discharged 
on the eighteenth postoperative day in excel- 
lent condition. 

The pathological findings were as follows: 
Grossly, the specimen consisted of uterus, cer- 
vix and tubes. (Fig. 1.) The cervical segment 
measured 7 cm. in length, 4 cm. at the level 
of the internal os, 5 cm. through the portio and 
8 cm. through the level of the mid-portion. The 
measurements noted here were those taken 
after the cavity had been evacuated. A 2 by 2 
cm. fibromyoma was differentiated in the 
anterior wall of the cervix. The epithelium 
covering the portio was granular. The external 
os was pinpoint. The uterus measured 6 cm. in 
length, 3.5 cm. in the anteroposterior diameter 
and 6 cm. transversely. 
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On cross section the endocervical canal was 
widely dilated forming a hollow chamber 6 cm. 
in diameter. (Fig. 2.) The lining was smooth 
with the normal cervical markings not seen. 
The fibromuscular wall measured 1 cm. in 
thickness. This was probably thinner before 
the contents of the cervix were evacuated. The 
uterine cavity on section measured 2.5 cm. in 
length and 1.5 cm. transversely, and the 
mucosa was pale and thin, measuring 0.5 cm. 
The muscularis measured 2 cm. through its 
widest point. The tubes were partially buried in 
adhesions and measured 5 cm. in length and 
8 mm. in diameter. The right tube had no 
fimbriated end. Both tubes had a patent lumen. 
All coats were grossly normal and edematous. 

Microscopically the lining of the endocervix 
consisted of tall columnar cells. The glands 
were reduced in number but typical. Scattered 
areas of squamous metaplasia were noted. The 
surrounding stroma was edematous. The endo- 
metrium was thin and atrophic. The glands 
were few in number and of normal size and 
shape. A scattered exudate of plasma cells and 
lymphocytes was present in the stroma. Some 
areas of myometrium showed hyaline degenera- 
tion. The serosa showed a scattered exudate 
of lymphocytes. The tubes showed diffuse sub- 
acute salpingitis. The lining epithelium was low 
columnar when encountered. The stromal folds 
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had exudates of lymphocytes and plasma cells. 
The pathologic diagnosis was reported as 
cervical stenosis, chronic cervicitis, prolifera- 
tive endometrium (internal phase), chronic 
endometritis and subacute diffuse salpingitis. 


COMMENT 


It is observed that cervical stenosis with no 
antecedent cervical manipulation or congenital 
anomaly occurs much more frequently in post- 
menopausal women. It is questionable that this 
patient could be called postmenopausal except 
for the amenorrhea. She had no menopausal 
symptoms. The evidence of chronic pelvic in- 
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flammation might possibly be a contributory 
factor to the cervical stenosis. The etiology of 
the blood only in the cervix also must be ques- 
tioned. Did it come from the endometrial cavity 
or could it have been the result of a rupture of 
some cervical vessel after the stenosis of the 
internal and external os had been completed? 
The diagnosis in this case was not made until 
after the completion of the operation. It is 
possible that simple drainage of the hemato- 
trachelos from below may have been the only 
procedure required if the diagnosis had been 
made prior to surgery. Simple drainage from 
below would certainly have been the procedure 
of choice in a woman in the child-bearing age. 


Vacortomy is beneficial in the treatment of postoperative gastrojejunal 
ulcers and in poor risk patients but, otherwise, subtotal gastrectomy is 
preferable in the surgical treatment of peptic ulceration, according to many 
authorities. Surely one would hesitate to advise vagotomy for gastric ulcer 
because of the potentiality of malignancy, and even for duodenal ulcer 
vagotomy may be only of temporary value because, conceivably, regenera- 
tion of the vagi may occur after a few years. (Richard A. Leonardo, M.D.) 
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rectum for preanesthetic hypnosis (Sterile Thiopental Sodium, Abbott) 
and basal anesthesia—results FOR INTRAVENOUS ANESTHESIA 
from nearly 4000 cases. 
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MODERN DRUG 
ENCYCLOPEDIA 


AND THERAPEUTIC INDEX 


Kewnrttten to give you 
UP-TO-DATE, finger-tip reference on nearly 4000 
Ethical Drugs (including 1500 brand new listings) 
of 175 manufacturers. Over 50,000 satisfied users 
find the MODERN DRUG ENCYCLOPEDIA is 
the only publication that provides a complete 
cross-reference desk service—the only encyclope- 
dia that provides the means (through MODERN 
DRUGS quarterly supplements) to keep you 
informed of continuing new drug descriptions. 


Edited by 


MARION E. HOWARD, M.D., F.A.C.P. 
Yale University Medical School 


Featuring for the Ist time— 


SELF-PRONOUNCING 
DRUG LISTINGS 


ADDITIONAL INDEX OF 
GENERIC DRUG NAMES 


NEARLY 1500 BRAND NEW 
DRUG DESCRIPTIONS 


* 


vow" 


Complete from Description te 


* 


FREE 


—to every encyclopedia 
owner— 


MODERN DRUGS 


—the quarterly supple- 
ment that keeps you up-to- 
date with the newest drug 
descriptions. 


speuthoritative for the latest composition, 


action, uses, supply, dosage—also cautions and 
contra-indications of thousands of new drugs. Now 
compiled in seven special sections: DRUGS e 
BIGLOGICALS ALLERGENS GENERIC 
NAME INDEX ¢ THERAPEUTIC INDEX ¢ 
MANUFACTURER’S INDEX e GENERAL 
INDEX. 


Bound in Red Fabricoid. 1200 pages, 
size 6" x 94%" x 24%". Postpaid $15* 
U.S.A.; $18 Foreign 


DRUG PUBLICATIONS, INC 
49 West 45th Street, New York 36, N. Y. 


Enclosed is the sum of fifteen dollars ($15* U.S.A.) for 
which please send me postpaid the new Fifth Edition of 
THE MODERN DRUG ENCYCLOPEDIA AND 
THERAPEUTIC INDEX and MODERN DRUGS. 
(New York City residents please add 3% for sales tax.) 


NAME M.D. 


ADDRESS 


CITY ZONE STATE 


*Includes three-year supplementary service at $2 per year. 
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CREMOTHALIDINE®, delicious, sassafras-flavored, creamy suspension of SULFATHALIDINE®, 
simplifies oral medication for enteric bacteriostasis prior to intestinal surgery. CREMOTHALIDINE 
therapy produces a profound reduction in intestinal bacterial flora, especially Escherichia coli, 
clostridia and related organisms; helps speed convalescence, reduces the incidence of periton- 
itis. This potent intestinal antimicrobial is also indicated for treatment of ulcerative colitis and 
other inflammatory intestinal conditions. One teaspoonful (5 cc.) of CREMOTHALIDINE is 
equivalent to two 0.5-Gm. SULFATHALIDINE Tablets. CREMOTHALIDINE is supplied in 8-ounce 
SPASAVER® bottles. Sharp & Dohme, Philadelphia 1, Pa. 


Sharp & Dohme 
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The High Nutritional Values 
of Meats in a Can 


From the standpoint of good nutritional qualities and appetite appeal, canned 
meat ranks among the best of foods.! In nutritional values—protein, fat, vitamins, 
and minerals—meat preserved by modern methods of canning and meat of like 
variety prepared in the home virtually are interchangeable. 


In canned meat, about 60 to 70 per cent of the initial thiamine content, 90 
to 100 per cent of the riboflavin and of the niacin, and 70 to 80 per cent of the 
pantothenic acid contents are retained.! With due allowance for the difference 
in the two cuts of beef compared, the following analyses of home-cooked beef 
round and of canned roast beef indicate their nutritional similarity. 


Composition of 100 Gm., Edible Portion 


Kitchen-Cooked Canned 
Beef Round? Roast Beef? 


Water 

Calories 

Protein 

Fat 

Minerals, total 
Phosphorus 
Iron 

Thiamine 

Riboflavin 

Niacin 


The canning procedure has little effect upon the biologic value of the protein 
of meat.’ In a recent study of the amounts of 18 amino acids in processed meats, 
canned beef, pork and lamb were generally similar in amino acid composition to 
fresh and kitchen-cooked samples. Canned meat also is an excellent source 
of iron. 


Since thoroughly heat-processed, canned meats keep well in all climates and 
are economical and easy to transport, they provide a year-round reserve of meat for 
daily use in homes, eating establishments, institutions, and hospitals. ‘Tremendous 
quantities of canned meat contribute to the food needs of our armed forces. 


Conditions of modern living make canned meat one of the important foods a 
large segment of the American people rely upon for good nutrition. Thoroughly 
cooked and ready for serving at a moment’s notice, meat in a can is economical 
both in cost and in time spent in the kitchen. 


REFERENCES 
. Howe, P. E.: Foods of Animal Origin, 3. Stewart, J. A., and Clark, B. S.: The 
Handbook of Nutrition, American Medical Canned Food Reference Manual, American 
Association, ed. 2, Philadelphia, The Blak- Can Company Research Division, ed. 3, 


iston Company, 1951, chap. 26, p. 637. 


. Watt, B. K., and Merrill, A. L.: Composi- 


tion of Foods—Raw, Processed, Prepared, 
Agriculture Handbook No. 8, United States 
Department of Agriculture, 1950. 


New York, American Can Company, 1947. 


. Schweigert, B. S.; Bennett, B. A.; McBride, 


B. H., and Guthneck, B. T.: Amino Acid 
Content of Processed Meats, J. Am. Dietet. 
A. 28:23 (Jan.) 1952. 


The Seal of Acceptance denotes that the nutri- 


are acceptable to the Council on Foods and 


tional statements made in this advertisement 
Nutrition of the American Medical Association. *meoia 


American 


S 


Meat Institute 


Main Office, Chicago... Members Throughout the United States 


59% 60% 
233 224 | 
27 Gm. 25 Gm. 
13 Gm. 13 Gm. 
1.3 Gm. 2 Gm. 
224 mg. 116 mg. 
3.4 mg. 2.4 mg. 
0.08 mg. 0.02 mg. 
0.22 mg. 0.23 mg. 
5.5 mg. 4.2 mg. 
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FOR GENERAL OR SPECIAL PRACTICE 
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MARTIN 


ALL-PURPOSE 
CHAIR TABLE 


GIVES YOU THE EXACT 
POSITION YOU WANT — 
WHEN YOU WANT IT! 


Fulfills every one of your 
requirements for examina- 
tion, treatment and minor 
surgical work. 


Accurate Position —Wheth- 
er it’s E.E.N.T., GYN, 
Protoscopic, GU or general 
work the Martin table pro- 
vides the correct position. 


Easy Adjustment —Height, 
Trendelenberg positions, 


rotation of the top are all 
made by simply operated 
controls. 


Patient Comfort—The pa- 
tient can relax completely 


on the Martin table’s com- 
COMPARE! fortable padding and dur- 


For Versatility able upholstery. 
And Price! 


PLEASE SEND ME COMPLETE INFORMATION ON THE MARTIN ALL-PURPOSE CHAIR TABLE 


SHAMPAINE CO., DEPT.P-4 
1920 SO. JEFFERSON AVE. My dealer is 
ST. LOUIS 4, MISSOURI 


Dr 
Address. 


City Zone State 
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COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


Announces continuous courses 


SURGERY—Intensive Course in Surgical Technic, Two Weeks, 
starting April 14, April 28, May 12. 
Surgical Technic, Surgical Anatomy & Clinical Surgery, Four 
Weeks, starting June 2, September 8. 


Surgical Anatomy & Clinical Surgery, Two Weeks, starting 
June 16, September 22. 


Surgery of Colon & Rectum, One Week, starting April 7, May 
12. 


Personal Course in General Surgery, Two Weeks, starting April 
14. 


Gallbladder Surgery, Ten Hours, starting April 21. 


Basic Principles in General Surgery, Two Weeks, starting 
September 8. 


General Surgery, One Week, starting May 12. 

Breast & Thyroid Surgery, One Week, starting June 23. 
Esophageal Surgery, One Week, starting June 23. 

Thoracic Surgery, One Week, starting June 2. 

Fractures & Traumatic Surgery, Two Weeks, starting June 16. 


GYNECOLOGY—Intensive Course, Two Weeks, starting April 21, 
June 16. 


Vaginal Approach to Pelvic Surgery, One Week, starting May 
5, June 9. 


OBSTETRICS—Intensive Course, Two Weeks, starting April 7, 
June 2. 

PEDIATRICS—Intensive Course, Two Weeks, starting April 7. 
Informal Clinical Course every two weeks. 
Cerebral Palsy, Two Weeks, starting July 7. 


MEDICINE—Intensive General Course, Two Weeks, starting May 


+ 97 cee & Heart Disease, Two Weeks, starting 
July 14. 


Gastroenterology, Two Weeks, starting May 19. 
Hematology, One Week, starting June 16. 
Gastroscopy & Gastroenterology, One Week Advanced Course, 
June 23. 

UROLOGY—Intensive Course, Two Weeks, starting April 28. 
by Day Practical Course in Cystoscopy starting May 12, May 


DERMATOLOGY —Intensive Course, Two Weeks, starting May 5. 


TEACHING FACULTY—ATTEN DING STAFF 
of Cook County Hospital 
Address Registrar, 707 South Wood Street, Chicago 12, Illinois 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduale Medical Institution in America) 


UROLOGY 


A combined full time course covering an academic year (8 
months). It comprises instruction in pharmacology; physiology; 
embryology; biochemistry; bacteriology and pathology; practical 
work in surgical anatomy and urological operative procedures on 
the cadaver; regional and general anesthesia (cadaver); office 
gynecology; proctological diagnosis; the use cf the ophthalmo- 
scope; physical diagnosis; roentgenological interpretation; electro- 
cardiographic interpretation; dermatology and syphilology; 
neurology; physical medicine; continuous instruction in cysto- 
endoscopic diagnosis and operative instrumental manipulation; 
operative surgical clinics; demonstrations in the operative instru- 
mental management of bladder tumors and other vesical lesions 
as well as endoscopic prostatic resection. Attendance at depart- 
mental and general conferences. 


PHYSICAL MEDICINE AND 
REHABILITATION 


Didactic lectures and active clinical application of all present- 
day methods of physical medicine in internal medicine, general 
and traumatic surgery, gynecology, urology, dermatology, neu- 
rology and pediatrics. Special demonstrations in minor electro- 
surgery and electrodiagnosis. The diagnostic tests used in 
Physical Medicine. Technics in rehabilitation of the seriously 
disabled. 


GENERAL and SPECIAL 
COURSES in MEDICINE, 
SURGERY, and 
ALLIED SUBJECTS 


ANESTHESIA 


A three months full time course covering general and regional 
anesthesia, with special demonstrations in the clinics and on 
the cadaver of caudal, spinal, field blocks, etc.; instruction 
in intravenous anesthesia, oxygen, therapy, resuscitation, 
aspiration, bronchoscopy; attendance at departmental and general 
conferences. 


FOR INFORMATION ADDRESS 


THE DEAN, 345 West 50th Street, NEW YORK 19, N. Y. 


The HURWITZ — for ALLEN’S 


TO AVOID 
CONTAMINATION 


of the wound, the peri- 
toneal cavity or the sur- 
geon’s rubber gloves, 
Dr. Hurwitz has de- 
signed a simple metal 
cover to snap over the 
Allen Intestinal Anas- 


tomosis Forceps. 
The Hurwitz Cover for Allen's Intestinal Anastomosis 
Forceps completely covers exposed cut edge of bowel. 


ORDER DIRECT FROM: 


MAKERS OF SURGEONS’ INSTRUMENTS 


104 BROOKLINE AVENUE BOSTON 15, MASSACHUSETTS 


6Olst YEAR OF PUBLICATION 


A practical journal built on merit 
that any doctor will take pride in 
having in his library—beautifully 
printed and illustrated—a publica- 
tion that will provide both pleasure 
and inspiration. 


The 


American Journal of Surgery 
49 West 45th St. New York 36 


Yearly Subscription $12.00 U.S.A. 
Canada and Pan-American Countries $14. 
Foreign $15.00 
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LEG ULCERS 


the DAXALAN-DOME-PASTE BANDAGE TECHNIQUE 
AS EMPLOYED in the Department of Peripheral Vascular Diseases—New 
York Polyclinic Medical School and Hospital. 


This technique is based on a 3 point program= 


Reduce the dermatitis with wet dressings of 
DOMEBORO TABS (BUROW’S SOLUTION). 


Combat local infection and stimulate 
healing with thick application of 
DAXALAN in the center of the ulcer 
end surrounding areas. 


DOMEBORO TABS is listed as “BUROW’S Overcome venous insufficiency, 


in the “Manual of Dermatology”’—issued un- 
der the auspices of the National Research DOME-PASTE BANDAGE (Un- 


Council and is recommended to be used wher- na’s Boot) around the entire leg 
win ever Burow’s Solution is indicated. to supply compression. 
{A 


\@) DOME CHEMICALS, INC. 


109 W. 64th STREET, NEW YORK 23, N. Y. 


Makers of the Soothing, Modernized Form of Burow’s Solution 
DOMEBORO—Tablets * Powder * Packets * Ointment 


IMPROVED 
atome Carlson Double Arm Support 


with aluminum drum for Kidney Surgery 


THE PADGETT-HOOD DERMATOME 
calibrated screw type 


Designed to maintain position in kidney surgery 
in conjunction with adhesive strapping. Easily 
applied. Favored by Anesthetists. 


NOW AVAILABLE! 
DERMATOME TAPES AND 
THROW-AWAY BLADES 
FOR ALL PADGETT-HOOD DERMATOMES 
Write us today for complete catalog 


KANSAS CITY ASSEMBLAGE COMPANY 


611 East 17th St. Kansas City, Mo. 
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NOW APPEARING 


The American Journal of Surgery 


Findings of the Committee on Maternal 
Mortality of Kings County, New York City. 
Presenting detailed Case Reports with 
analysis, questions, and answers on maternal 
deaths. [A new approach to the teaching of 
correct Obstetrical Practice. Scheduled to 
appear every other month starting in Septem- 
ber 1950 and continuing over a period of two 
and a half years. 


SUBJECTS TO BE COVERED 


Rupture of the Uterus 
Postpartum Hemorrhage 
Anesthesia 


, Continuous suction at the bedside is 
Placenta Previa 


Pre-eclampsia and Eclampsia 
Cesarean Section 
Thrombophlebitis and Embolism 
Abortion 

Ectopic Pregnancy 

Diabetes 

Cardiac Disease 

Tuberculosis 

Pelvic Tumors 

Hypertension 


Chronic Nephritis and Puerperal Infection 


Printing Limited 
Subscription Price: U.S.A. $12.00, Canada 
and Pan-America $14.00, Foreign $15.00. 


The American Journal of Surgery, Inc. 
49 West 45th Street, New York 36, N.Y. 


simple and convenient with this light, 


portable and compact apparatus. 


Constant negative pressure is assured 


by a pressure lock. 


Overflow prevented by automatic valve 


shut-off. 


Continuous operation without over- 


heating. 


Capacity of 0 - 150 mm. Hg. 


Quiet in operation. 
Weighs only 11 pounds. 


Price, $95.00 f.0.b. factory. Sold 
through surgical supply dealers. 


THE BURDICK CORPORATION 


MILTON, WISCONSIN 
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OHNSON & JOHNSON announces the re- 
lease of Red Cross Elastikon Adhesive Tape. 
Elastikon is a new type of adhesive tape. It is 
made from a uniformly woven cotton elastic 
backcloth, spread with a surgical adhesive 
mass. The adhesive surface keeps the tape in 
‘ place with the desired support and pressure. It 
stays where applied, molds itself to the body, 
and its stretch and pliability permit form- 
fitting bandaging. 


NEW preparation that will afford hos- 

pital pathologists a superior bone de- 
calcifying technic for study of tissues is now 
available from Winthrop-Stearns Inc., it was 
announced by Aaron Addelston, director of the 
Special Chemicals Division. 

The preparation is Win 3000 (Permutit Z®), 
an ion exchange resin. Advantages of the new 
resin include better preservation of the cellular 
details of the tissues to be examined, more 
rapid completion of the process and elimination 
of daily changing of solutions. 

The new method was presented by Louis B. 
Dotti, ph.p., Gary P. Paparo, M.p. and B. Earle 
Clark, M.p., of the Pathology Department of 
St. Luke’s Hospital, New York City, at the 
29th Annual Meeting of the American Society 
of Clinical Pathologists. Details of the technic 
have been published in the American Journal 
of Clinical Pathology, 21:465 (May, 1951). 

Recommended use, according to these physi- 
cians, is immersion of the bone tissue to be ex- 
amined in a mixture of 10 gm. of Win 3000 with 
80 ml. of formic acid, called RAF. When speed 
is essential, a 40 per cent RAF concentration 
will afford good results within two hours. 
Satisfactory tissue preservation may be ex- 
pected if tissues remain in the solution no 
longer than eight days. 

Where speed is not important, a 10 per cent 
RAF concentration is preferred, yielding ade- 
quate results overnight. For each gram of bone 
to be decalcified, 2 gm. of resin and 16 cc. of 
formic acid should be used. 


UBLIC Health Service “trouble shooters” 

assisted State and local health departments 
in dealing with eighty-eight epidemics and dis- 
ease outbreaks and one disaster during 1951, 
Dr. Leonard A. Scheele, Surgeon General of 
the Public Health Service, Federal Security 
Agency, announced. 


Most of the “trouble shooters” (epidemi- 
ologists in public health language) are members 
of the staff of the Service’s Communicable Dis- 
ease Center at Atlanta, Georgia, the arm of the 
Service primarily responsible for epidemic and 
disaster aid. 

Epidemiologic and other emergency assist- 
ance was provided by the Service in sixteen 
outbreaks of poliomyelitis, eleven of infectious 
hepatitis, six of gastroenteritis, and fifty-five 
other epidemics or individual cases of about 
twenty-five other diseases. Assistance also was 
provided in connection with the Kansas City 
flood. 

“‘In some of the epidemics it was possible to 
discover the cause and to do something about 
it,” Dr. Scheele said. “‘In others, notably polio- 
myelitis, science does not yet know an effective 
control procedure. In many such epidemics, 
however, consultation is useful in helping to 
allay public hysteria and to prevent disruption 
of normal activities.” 

Dr. Scheele pointed out that the Com- 
municable Disease Center expanded its assist- 
ance to the States during 1951 by establish- 
ing an Epidemic Intelligence Service, a special 
corps of twenty-one communicable disease 
investigators. 


B* midnight on December 31, 1951, more 
babies were born in the United States than 
in any previous year in the country’s history, 
Metropolitan Life Insurance Company statisti- 
cians report. 

The total for 1951 exceeded 3,900,000, and 
the highest previous figure was 3,876,000 in 
1947. The past year was the fifth in succession 
in which the total exceeded 3,500,000. 


Cy; January 2, 1952, the American Medical 
Association made available to hospitals 
the new Fourth Edition of Standard Nomen- 
clature of Diseases and Operations. Revision of 
this useful book has been under way intensively 
for the past three years and was carried out by 
the editors under the general supervision of an 
Editorial Advisory Board and in collaboration 
with twenty-four committees representing each 
of the individual or specialty sections of the 
book. 

Since its inception under the auspices of the 
New York Academy of Medicine and the First 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medicai supplies you will find the dealers and manvu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


SPECIALISTS 


Plastic Instruments - Ear, Eye, Nose & Throat 
Lempert Set - Orthopedic + Diagnostic 


President 


L. W. MCHUGH © 
Treasurer 


COCHRANE PHYSICIANS’ SUPPLIES, INC. 
133 East 58TH Street New York 22, N. Y. 


PRECISION-ENGINEERED 
SURGICAL INSTRUMENTS AND 
ORTHOPEDIC APPLIANCES 


acme 


engineering company, inc. 


P. O. BOX 2279 
GREENSBORO, NORTH CAROLINA 


WRITE TODAY FOR FREE CATALOG 


Natural or Flesh Colored 


Adhesive Cotton E-L-A-S-T-I-C Bandage 


Contara” —Banvact 


skin protecting medicated 
Write for Literature and Reprints 


MFRS. OF ELASTIC BANDAGES AND DRESSINGS 


Wedical Fabrics Tne. 


10 Mill Street Paterson 1, N. J. 


METACARPAL and THUMB FRACTURES 


NEW TREATMENT 
NOW 
AVAILABLE 


GOLDBERG METACAR- 
PAL SPLINT. A closed meth- 
od of treating all types of Met- 
acarpal Fractures including the 
Thumb. 


Write for Literature and Reprints. 


AMERICAN ORTHOPEDIC APPLIANCES 
P. O. Box 31 


Sprincriztp, Mass. 


STRYKER 
CAST 
CUTTER 


Cuts a window, bi-valves, or removes an entire cast 
quickly, safely and easily. Cuts toughest plaster in 
just a few seconds. Spares patient needless pain and 
discomfort. Sturdily built for dependable service. 


STRYKER WALKING HEEL makes 

walking cast easier to apply, more 

comfortable to wear. 
ORTHOPEDIC FRAME COMPANY 


Kalamazoo, Michigan 


RADIUM 
RADON 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17,N. Y. 


MURRAY HILL 3-8636 


SPONGE BIOPSY FOR CANCER DIAGNOSIS 
(Method of Dr. S. A. GLapstone) 
Sponge Biopsy is simple, rapid, painless, reliable. 
Sponge Biopsy facilitates diagnosis in the early curable 
stage of cancer of the cervix uteri,* rectum, oral cavity, 
skin, etc. Sponge Biopsy has received awards at the 
Scientific Exhibits of the N. Y. State Medical Society 
and the American Medical Association. 
For best results use Onkospunge No. 1 and Gladstone Sponge Bi- 
opsy Forceps, prepared and designed especially for Sponge Biopsy. 
Write for descriptive leaflet and reprints. 
* Ref. Am. J. Surg., March, 1951. 
J.A.M.A. April 21, 1951 p. 1238 
HISTOMED, INC. 
181 Lafayette Street Paterson 1, New Jersey 
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BEAVER 


Makes BENT Blades 
They fit all Beaver knife handles. 


RUDOLPH BEAVER CO. 


Waltham 54, Massachusetts 


In answering advertisements please mention The American Journal of Surgery 
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National Conference on Medical Nomenclature 
in 1928, and the subsequent transferral of 
responsibility for its periodic revision to the 
American Medical Association in 1937, the 
“Standard Nomenclature” has grown rapidly 
to become the standard and thereby the most 
acceptable system for the diagnostic coding of 
hospital records for more than 70 per cent of 
U.S. Hospitals. Although the dual topographic- 
etiologic coding system is not uncomplicated, 
it has many times demonstrated its flexibility 
both through ease of simplification for the 
small hospital, and in ready expansibility for 
the large teaching and research hospital. 
It is published by the Blakiston Company, 
Philadelphia. 


R. E. DWIGHT BARNETT, who has 


been director of Harper Hospital, Detroit, 
was named the first director of the Institute of 
Administrative Medicine at Columbia Univer- 
sity. The announcement was made by Dr. 
Willard C. Rappleye, dean of the University’s 


Faculty of Medicine, under which body the 
new Institute is organized. The appointment 
was effective January Ist. 

Dr. Barnett, who has had nearly twenty- 
three years’ experience in hospital and public 
health administration, will be responsible for 
administering a program designed to train 
graduate medical students for administrative 
leadership, and for directing research designed 
to determine the best methods for delivering 
maximum medical care to the American people 
at reasonable cost. 


ECTON, DICKINSON AND COMPANY 

of Rutherford, New Jersey, has announced 

the introduction of a new, improved B-D Basal 
Temperature Thermometer. As described in 
recent articles appearing in Cosmopolitan 
Magazine and Reader’s Digest, this new type of 
thermometer is used to determine the timing of 
ovulation. Physicians have found that ovula- 
tion in most women is indicated by a rise in 
basal temperature and that this rise can be 
detected with a specially designed ther- 
mometer the scale of which is short but widely 
spaced to reveal slight changes in temperature. 
The patient keeps a daily chart of her basal 
temperature, taken immediately upon awaken- 
ing in the morning and before arising. A 


charted record for three or four successive 
months is usually sufficient to establish the 
individual patient’s pattern for a regular 
menstrual cycle. 

The B-D Basal Temperature Thermometer 
has a scale range of four degrees, 96 to 100, and 
is tested for accuracy in compliance with the 
U. S. Department of Commerce Commercial 
Standard CS1-52 for clinical thermometers. 
The price of the thermometer has been lowered 
to $3.00 and it costs the retailer $1.80 through 
his regular wholesaler. 


'. following tabulation appeared recently 
listing the physicians who limit their prac- 
tice or give special attention to their specialty: 
Total 
Number 
Group I: 
Obstetrics 
Gynecology 
Obstetrics and gynecology 
Group 2: 
Ophthalmology. . 
Otology, laryngology, rhinology .. 
Ophthalmology, otology, laryn- 
gology, rhinology 
Group 3: 
Neurology 
Psychiatry 
Psychiatry and neurology........ 


Anesthesia 
Bacteriology 
Cardiology.......... 
Clinical pathology 
Dermatology 
Gastroenterology 
Hospital administration 
Industrial practice 
Internal medicine 
Neurological surgery 
Orthopedic surgery 
Pathology 
Pediatrics. . 
Physical medicine. . 
Plastic surgery 
Proctology 
Pulmonary diseases 
Radiology and roentgenology 
Surgery 
Urology 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


STRYKER Portable 
Suspension Traction Frame 


For fractures of the femur in infants 
and children. Designed for Bryant 
traction and to simplify reduction. 
Fully adjustable for children up to 
seven years. Child can be taken home 

several weeks earlier. 


ORTHOPEDIC 
FRAME 
COMPANY 


Kalamazoo, Michigan 


Prevent Tomorrow’s Infections By 
Using Diack Controls Today. 
Diacks show you that dressings 
and gloves are sterile. 


Diack Contots 


1847. North Main Street ROYAL OAK, MICHIGAN 


Close-Up of 
Eye Taken 
with New 
Exakta 
Camera. 


New Model with Pre-Set Diaphragm 
Control 


35-mm. EXAKTA 


Single Lens Reflex Camera for 
Parallax-Free Surgical Photography 


The Exakta, with both recular and telephoto lenses, is widely used 
in hospitals for operation room photography. Its unique through- 
the-lens viewing system assures absolutely correct “‘on the subject”’ 
photographs during every step of the operation. In addition, this 
world famous medical camera is regularly used for preliminary, 
developmental, and end result pictures of patients; for copying 
X-Rays; and for making color transparencies of injuries and lesions 
—a necessity for recording and lecturing. 


With f2.8 Zeiss Tessar ““T’’ Coated Lens with Pre- 


accessories and brochure on close-up technique with the Exakta. 


EXAKTA CAMERA CO., 46 W. 29th St., N.Y. 1,N. Y. 


Exclusive Sales and Service Organization in the 
U.S.A. for Ihagee Camera Works, Germany 


SMo 
SMITH-PETERSEN 
HIP CAPS 


Made in wide range of sizes. Made of 
18-14chromium-nickel, corrosion resistant stainless steel. Devel- 
oped in cooperation with the Bureau of Standards, American 
Academy of Orthopedic Surgeons and Military Surgeons. 
Available through your surgical supply dealer. Send for catalog. 


ORTHOPEDIC EQUIPMENT COMPANY 


300 Ft. Wayne St., Bourbon, Indiana 


YOUNG'S pILATORS 


Extremely useful in the treat- 
ment and prevention of con- 
tracted anus (particularly follow- 
ing hemorrhoidectomy), as an aid 
in perineal dissection and repair 
following delivery. 


Sold only on prescription—at your surgical dealer or ethical pharmacy 


Adult Set sizes 1, 114, 2, 3—for stretching anal sphincter. 

Children’s Set sizes 0, 1, 144, 2—for preventing contracted anus. 

Size 3 and 4 drilled to take towel clamps—for use in perineal repair. 
Write for Literature and Reprints 


F.E. YOUNG & CO, 73th Street 


MEN AND WOMEN 
AT LAST! THE ABSOLUTELY 


NON-ALLERGIC 
SURGEONS’ GLOVES 


Proven 100 % effective by outstanding Surgeons. 
The WATSOLITE soft Vinyl-Lanolin glove is 
the only elastic glove withstanding repeated 
sterilization in strong hydrogen-peroxide. Or may 
be sterilized by conventional methods. WA TSO- 
LITE Gloves are Patented & pat. pending and 
are the Surgical gloves not containing rubber. 
Order by pfd. rubber glove size (we suggest that 
your Vinyl gloves be } size larger). Available in 
std. light; or sheer wt., Cadet style @ $1.50 per 
pair ppd. Send Ck. or MO to: 


WATSOLITE COMPANY, Inc. 
R.D., Riverton, N.J. 


THE AMBUL-AIDER 


FIRST AID 
TO EARLY LOCOMOTION 
Permits post-operative 
for above-the-knee amputees. 
Heavy tubular aluminum and 
leather with well padded is- 
chium ring. Easy adjustment to 
compensate for stump shrinkage. 


Write for literature, exclusive with. 


COSMEVO 216 Paterson St., Paterson, N. J. 


In answering advertisements please mention The American Journal of Surgery 


47 
Set Diaphragm = .. $269.50 
Penta-Prism Eye Level Reflex Viewfinder. ... . 50.00 
Microscope Adapter 29.50 
Write Dept. 500 for free descriptive booklet “‘E’’ on camera and 
| 
2 
| 
\ 
e » a 
\ 
NS 


utsise the Ovovy 


(continued from page 46) 


biologically active compound that 
functions as a growth stimulant in a 
defined biologic system has been isolated by 
scientists at Lederle Laboratories, Pearl River, 
N. Y. Two papers on the subject were pre- 
sented by Drs. C. W. Hesseltine and A. R. 
Whitehill, before the American Association for 
the Advancement of Science. 

In addition to these two researchers, the 
Lederle team which isolated and developed 
Coprogen, the new growth factor, includes 
Dr. Nestor Bohonos, Dr. Brian L. Hutchings, 
Mr. Charles Pidacks, and Dr. J. H. Williams, 
Director of Research. 

The papers revealed that a fungus known 
as Pilobolus kleinii has been shown to require 
a heretofore unknown factor for growth and 
reproduction. This factor is now known to be 
Coprogen. In the presence of this growth 
factor the designated fungi will grow and 
undergo asexual reproduction. Using a purified 
preparation of Coprogen, Pilobolus kleinii was 
carried through 10 successive transfers without 
loss of asexual vigor. This growth factor has 
been found in dung and in the fermentation 
products of certain bacteria and fungi. 


— heal faster when certain key 
substances are present in the diet, Dr. 
Martin B. Williamson, associate professor of 
biochemistry in the Loyola University School 
of Medicine, told the American Chemical 
Society’s Chicago Section. 

Although war wounds, accidental injuries 
and surgical incisions are matters of everyday 
occurrence and have been throughout history, 
little is known of the basic aspects of wound 
healing, Dr. Williamson declared in a report 
to the conference, which was held at the 
Illinois Institute of Technology. 

Periodic measurements of the strength of 
tissue in healing wounds under conditions of 
controlled diet have shown that certain sulfur 
compounds in food are necessary for healing at 
a maximum rate, Dr. Williamson reported. 
The compounds are sulfur amino acids, which 
occur in the proteins of eggs, milk, wheat, corn 
and some other foods. 

The “healing index,” a number which ex- 
presses the rate of healing as measured in Dr. 
Williamson’s research, was much greater on 
high protein diets than on low protein diets in 


tests conducted on experimental animals. The 
obvious explanation is that the protein is neces- 
sary for the rebuilding of the wounded area. 
However, this explanation may be too simple, 
Dr. Williamson warned, emphasizing that 
further experiments showed that the addition 
of a sulfur amino acid to the low protein diet 
produced nearly the same healing index as the 
high protein diet. 


HERE were 1,580,000 marriages in the 

United States in 1951, which is a decline of 
5 per cent from the 1950 figure. This continues 
a downward trend which has existed since the 
all-time high of 1946 established in part by re- 
turning World War u veterans. During these 
years the downswing was interrupted only by a 
nine-month spurt—July of 1950 through March 
of 1951—following the outbreak of the Korean 
war. After March the decline was resumed. 


cont Yale University School of Medicine has 
appointed for the first time a sociologist to 
the staff of its Department of Pediatrics “to 
add to the effectiveness of medical care for 
children.”’ The sociologist is Albert F. Wessen 
who will hold the rank of Research Assistant. 

Dr. Milton J. E. Senn, Chairman of the De- 
partment of Pediatrics and Director of the Yale 
Child Study Center, explained that the new 
position will actually be a special internship in 
pediatrics for a sociologist, the first such intern- 
ship to be established at any school. The ap- 
pointment, which is supported by the Russell 
Sage Foundation, is for one year but will be 
renewable if results are promising. 

“We feel that in the development of new 
medical insight, and especially in the teaching 
of medical students, increased attention must 
be paid to the social environment of the pa- 
tient,’ Dr. Senn said. ‘‘ For this reason we are 
sure that a social scientist can add much to the 
work of the Department by contributing in- 
sights of social science to medical science.” 


epee extent to which women live longer than 
men is greater than ever before. According 
to mortality conditions prevailing in 1949, 
women outlive men by an average of 5.6 years, 
as compared with 4.5 years at the beginning of 
the decade. 


(continued on page 50) 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


with the 


SURFACE PYROMETER 


Skin temperatures in one second 
... Greater Accuracy ... Hand 
Drawn Scale . . . Replaceable 
Plug-in Sensing Element. 


Write for full details 


E. M. RAUH & CO., Inc. 


2 PARKER AVE. + BUFFALO 14, N.Y. 


A NEW Kind of Adhesive Tape | 


especially indicated in surgical procedures 


HY-TAPE 


HY-TAPE, a tissue-thin plastic adhesive 
tape, is washable, waterproof and 
acid-resistant. Widely used in 

Europe, it is now available in 12” cut 
rolls from your surgical supply dealer. 
In ileostomies, colostomies, urinary 
and chest surgery, HY-TAPE is the ideal 
method for keeping wet-dressings in 
place, preventing soiling by drainage. 
Ask your surgical supply house 

for FREE sample. 


ARNAUD CORP. New 


ANNOUNCING THE NEW 
Deodorizing 
Colostomy Protector 


Designed for patient’s comfort. 
Deordorizes; saves embarrass- 
ment. No bag or cumbersome 
apparatus. Simple design; easy 
to keep clean. Refer patients or 
write for free descriptive folder 
and price list to: 


ETNA Appliance & Equipment Co., Inc., Etna, N. Y. 


Disintegrating 


ALESEN T-TUBE 


For Safer Gastrectomy 


Reduces hazard of duodenal 

stump disruption. Smoother post- 
operative convalescence. Disintegrates and 
discharged in 5 to 7 days post-operatively. 
Contains barium sulfate for x-ray purposes. 
Available at your Surgical Supply House. 


Write for Literature 


SEAL-INS LABORATORIES 
2857 East 11th Street, Los Angeles 23, Calif. 


Disintegrating INTESTO-RING 


(INTESTINAL ANASTOMOSIS RING) 


Surgeon can SEE and FEEL the progress of 
the anastomosis. Facilitates and increases 
accuracy of intestinal anastomosis. Disinte- 
grates and discharged in 40 hours post- 
operatively. Contains barium sulfate for 
x-ray purposes. Available at your Surgical 
Supply House. Write for Literature. 5 sizes 
—14mm, 18mm, 23mm, 28mm, and 31mm. 


(All sizes are 25mm in length) 


SEAL-INS LABORATORIES — 2857 East 11th Street 
Los Angeles 23, Calif. 


THE GREEN JOURNAL 


The A Teaching Journal 
Amencan Journal 
Of Medicine on 
Post Graduate Medicine 
Price: $12.00 U.S.A. 


$14.00 Canada 
$15.00 Foreign 


The American Journal of Medicine, Inc. 
49 West 45th St. New York 36, N. Y. 


Colostomy and lleostomy Patients 


find MORE convenience and LONGER 
service with 


PERRY APPLIANCES 
large variety of models and sizes 
CUPS, BAGS, PROTECTORS and 
IRRIGATORS, MANY FEATURES 
found ONLY in PERRY appliances. 
Write for folders showing complete 
line. 


MURLE PERRY 
3803 East Lake Street 
Minneapolis 6, Minn. 


In answering advertisements please mention The American Journal of Surgery 
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LIFE in the United States is safest at ages 
nine and ten, according to Metropolitan 
Life Insurance Company statisticians, and less 
safe during the first year than at any age to 
and including sixty-five. This is based upon an 
analysis by the statisticians of mortality data 
for the general population in 1949, as reported 
by the National Office of Vital Statistics. 

An all-time high of 67.6 years in expectation 
of life at birth registered during the year repre- 
sents a gain of fully four years since 1940, the 
statisticians note, and a gain of eighteen and 
one-half years since the start of the century. 
Our greatest gains in life expectation, it is 
pointed out, have been at the early ages. At 
birth the gain in life expectation for males 
during the decade has been more than three 
years, whereas at age forty the increase was 
less than a year. 

““This reflects the strides made in the control 
of the infections of early life,’”’ the statisticians 
explain, “in contrast to the limited progress 
which has been made in the control of the 
chronic diseases of middle and later life. Then, 
too, with an unchanged life span limit of about 
100 years, the closer that limit is reached the 
smaller is the margin left for gain.” 


wre evidence that overweight shortens life 
has been provided through a study of mor- 
tality among more than 50,000 men and women 
who were limited to substandard life insurance 
because of obesity, according to Dr. Louis I. 
Dublin, second vice-president and statistician 
of the Metropolitan Life Insurance Company. 

Mortality for the overweight group was 
about 50 per cent higher than that of persons 
accepted for standard insurance. The experi- 
ence under study was that of 25,998 men and 
24,901 women who were insured during the 
period of 1925 through 1934, and were traced 
to the anniversary of their insurance in 1950. 
Those in the group were limited to substandard 
insurance solely because they were overweight; 
they were considered first class risks in all other 
respects. 


— million disabled or handicapped men 
and women in this country could be made 
self-supporting, gainfully employed individuals 
if the nation’s vocational rehabilitation pro- 
gram is expanded through the joint efforts of 


governmental agencies and private industry, 
according to Dr. Theodore G. Klumpp, presi- 
dent of Winthrop-Stearns Inc., pharmaceutical 
manufacturer. 

Dr. Klumpp called for sufficient funds to ac- 
tivate such a program. He was joined in this 
recommendation by. three fellow-members of 
the “Task Force on the Handicapped,” a citi- 
zens’ committee formed at the request of the 
Office of Defense Mobilization. The Task Force, 
of which Dr. Klumpp is chairman, recently 
completed a sixty-three page report studying 
existing rehabilitation facilities and submitted 
recommendations for action. 

Economic and humanitarian considerations 
call for enlarging aid to the disabled. The need 
is not only to ease the current “tight manpower 
shortage,” in certain areas and particularly for 
certain skills, but to decrease the amount of 
public funds allocated each year to support 
handicapped people. It was pointed out that 
“every dollar spent by federal and state agen- 
cies on rehabilitation returns ten dollars in the 
form of taxes paid by those entering the labor 
force.”’ At present it costs $556 of public funds 
to support a disabled person each year, while a 
total of $457 is required to rehabilitate him. 


MILESTONE in the history of physical 

medicine and rehabilitation was reached 
with the signing of an agreement by Columbia 
University, Presbyterian Hospital, and the 
Institute for Crippled and Disabled. Under the 
terms of the agreement the three institutions 
will undertake a comprehensive program of 
teaching, research and medical care in this field, 
augmented by the social readjustment and job 
placement for the handicapped. For the first 
time all resources and facilities of the three 
groups will be integrated. 

The backbone of the new plan will be a De- 
partment of Physical Medicine and Rehabilita- 
tion, which was established at Columbia on 
January 1, 1952. Created at that same time was 
an independent Physical Medicine and Reha- 
bilitation Service in the Presbyterian Hospital. 
Dr. Robert C. Darling, who became chairman 
of the Medical Board of the Institute for Crip- 
pled and Disabled on January 1st, also heads 
the new department at Columbia’s College of 
Physicians and Surgeons and the new service at 
Presbyterian Hospital. 
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We Specialize in Pressure Bandages 
to the Medical Profession 


Dalzoflex Elastic Adhesive Bandages, The New 
Primer Bandage (Moist), Nulast Elastic Crepe 
Bandage 


Literature upon request 


MEDICAL AIDS, INC. 
5 N. Wabash Ave. Chicago 2, Ill. 


AIRE-CAST 


TRADE MARK 
THE ALL-PLASTIC CAST BANDAGE 
@ It’s light but strong 
@ it’s X-ray transparent 
@ It’s unaffected by water 


Write for technics and prices 


the TOWER COMPANY, Inc. 


P. O. BOX 3181 - SEATTLE, WASHINGTON 


me ANESTHESIA 
in Itching and Surface Pain 


Via 20% Dissolved Benzocaine 


A rapid control of surface pain in 
many post-surgical conditions: Hemor- 
rhoidectomies, episiotomies, amputa- 
tions, removal of tape. Also to pre- 
vent pain in rectal and other ex- 
aminations and instrumentation. Avail- 
able ‘‘Clear’’ and ‘‘With Chloro- 


CHLOROPHYLL THERAPY 
PLUS BACTERIOSTASIS 


Containing water soluble derivatives 
of Chlorophyll ‘‘a’’ and Oxyquinoline 
Benzoate. To aid normal granulation 
of slow healing wounds and combat 
infections. Also for deodorization of 
malodorous lesions. Send for literature. 


phyll."" Send for samples. AMERICAINE, INC. 


1316 Sherman Ave., Evanston, Ill. 


CHLOROTHELIA 


TOPICAL ANESTHETIC 
OINTMENT 


AMERICAINE, INC., 1316 Sherman Ave., Evanston, Ill. 


SURGICAL INSTRUMENTS 


SURGICAL 
‘7 INSTRUMENTS 


APPLIANCES 
Liummerv 


MANUFACTURING CO., WARSAW, IND. 


Specializing in the finest 
imported and domestic instruments. 


(Write for catalogue) 


CAMPBELL @) ASSOCIATES 
918 Race St. Cincinnati, Ohio 


Announcing — A New 5th Edition 
& 


MODERN DRUG ENCYCLOPEDIA 
and THERAPEUTIC INDEX 
Price $15.00* — $18.00 Foreign 
Drug Publication, Inc., 49 West 45th St., New York 36, N.Y. 


*Includes three year supplementary service at $2.00 per year 
(New York City residents add 3% sales tax) 


In answering advertisements please mention The American Journal of Surgery 
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Tomahawk antisepsis—that 
may simply stun bacteria or 
cause a lingering death—can 
not provide decisive germici- 
dal action. 


Zephiran chloride, a safe and 
well tolerated antiseptic, exerts 
a rapid and reliable bacteri- 
cidal effect. It kills—does not 
merely stun—many gram-posi- 
tive and gram-negative organ- 
isms. Zephiran chloride is a 
refined antiseptic; pharma- 
cologic tests for tissue toler- 
ance are made on each lot. 
Supplied as: 

Aqueous Solution 1:1000, bottles 

of 8 oz. and 1 U. S. gallon. 

Tincture 1:1000, tinted and stainless, 
bottles of 8 oz. and 1 U. S. gallon. 
Concentrated Aqueous Solution 
12.8%, bottles of 4 oz. and 1 U.S. 


gallon (1 0z.=1 U.S. gallon 1:1000 
solution). Must be diluted. 


ZEPHIRAN 


/CHLORIDE 


for antisepsis with finesse... 


New York 18, N. Y. * Windsor, Ont. 


Zephiran, trademark reg. U.S. & Canada, brand of benzalkonium chloride refined 
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in Sulfonamide Safety ... 


ELKOSIN’ 


BRAND OF SULFADIMETINE 


Double scored 0.5 Gm. 
tablets. 
Botties of 100 and 1000. 


Syrup (0.25 Gm. Elkosin 
per 4 cc.), microcrystalline 


suspension in strawberry- 
flavored vehicle. 


Botties of 16 fluidounces. 


@ Remarkably low incidence of side effects — less than 5% 
@ Lowest acetylation yet reported — less than 10% in blood 
@ Adequate solubility — alkalis not needed 

@ Renal complications rare 


@ High, sustained blood levels 


WIDE ANTIBACTERIAL SPECTRUM 


Ciba PHARMACEUTICAL PRODUCTS, INC., SUMMIT, WN. J. 
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